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That’s right—nails for structural use have been out- 
lawed the Anderson Coach! Wood welding with 
Cyanamid’s Resin 185 makes joints actually 
stronger than the wood itself incomparably 
stronger than nailed joints. 


Because the length most trailers today—some- 
times feet from hitch connection wheels—the 
stresses set the bending are tremendous. 
nailed structure almost incapable bearing 
such loads without serious distortion and deflection. 
bonded with 185, structural joints won’t 
pull apart ...and won’t rattle vibrate. 


This moisture-resistant urea-formaldehyde adhesive 
sets room temperature and low pressure, can 
cured with high-frequency heating. Its use 
Anderson Coach typical the advanced construc- 
tion methods that make this mobile home one 
the safest and strongest the market. 


you, too, want strong, sure bonds, try URAC 185 
for assembly gluing the bonding veneers, hard- 
boards, plastic laminates, ete. trial 
convince you. 


The Anderson Coach, 
East Tawas, Mich. 


URAC 185 being applied 2x6 beams 
and cross pieces tube with roller. 


PLASTICS AND RESINS DIVISION 


AMERICAN 


32B Rockefeller Plaza, New York 20, New York 


In Canada: North American Cyanamid Limited + Toronto & Montreal 
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but where will get you 


Obsolete machinery eats into 
your profit margin for 
cannot fit into mass-produc- 
tion picture. Too much time 
and labor, and higher rejects, 
are the burden machine 
that needs retiring. Why lose 
profits? Delaying replacement 
obsolete machine may 
robbing you them. 

Modern Diehl 
ing Machines produce more 
units less cost. Why not 
invite your exclusive Diehl 
Woodworking Representative 
into your let him 
prove you that modern 
Diehl machinery invest- 
ment NOW, and 
for the 


THE DIEHL MACHINE WORKS, INC. 


Wabash, Indiana, U.S.A. 


Standard Comparison the Woodworking Industry 
NAL FPRS 1-A 
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glue for every purpose. From Reich- 
hold’s line urea-formaldehyde, phenol- 
formaldehyde, resorcinol, soybean and casein 
adhesives, find the ones you need for 
hot press, cold press, R/F, patching, splicing, 
utilizing wood waste. 


Consistent quality batch after batch. 


Product uniformity has tops, Reich- 
reasons why hold wouldn’t have achieved its ranking 
buy position synthetic resin sales. Reichhold 


safeguards purity manufacturing many 
its key raw materials (examples: phenol, 


Fast service. Reichhold plants all 
sections the supply any firm quickly 
rail tank car highway tank wagon. 


Expert aid. RCI technicians nationwide 
field service offices provide help for the asking. 


These four points add one thing: pays 
try production run RCI glue. How about 


REICHHOLD CHEMICALS, INC. 525 NORTH BROADWAY, WHITE PLAINS, 


% 


Creative 


Your Partner Synthetic Resins 


Progress Chemical Colors 
Phenol 

Glycerine 

Phthalic Anhydride 
Maleic Anhydride 
Sodium Sulfate 


Sodium Sulfite 


Hot-pressing furniture panels 
with RCI resin glue. 
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High-speed cold press plastic lamination 
largest singie Eastern producer 

laminated plastic dinettes. 


BEN BUNIN, President, Charge Production 
EZRA GROSSMAN, Secty. Treas., Charge Sales 


KWIK-KLAMP 3048 produces handling bonds plastic-to- 
wood and backing sheet-to-wood pressing cycles 
little 15-30 minutes. 


READY-FOR-USE with expense delay for mixing. 
Enjoy daylong pot life, good storage stability under varying 
temperature conditions. Feed into the spreader hand, 
air pump, pour directly from the drum. Glue has irri- 
tating odor and cleans very readily. 


Glue spreader applying very light, uni- 
form film National KWIK-KLAMP 3048 
both sides birch plywood cores fast 
the off-bearer can handle them. 


RESYNS® 


hard-board. 


Laminating before pressing. Plastic sheet 
simply placed top glued core hand 
after has been laid backing sheet 


COST with fast-setting, ready-for-use resin 


We'll glad explain our high-speed, straight-line 
operation. Obtain hot-press efficiency labor and space 
with new high-speed cold-press method. 


RESYN used many laminators whose 
tions are geared 2-3 hours clamp before cutting. Low cost, 
moderately fast setting, Resyn 53R3049 makes 
ing, pressing and machining the same day. 


Tables are ready cut enc shor 
conveyor system. Machining 
obtained low one hour. inished 
goods can shipped less than hours. 


Ship gallons National 
KWIK-KLAMP 3048. Bill Name 
quantity drum price. 


leaflet. 
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IMPORTANT 
INDUSTRY DATES 


September 1954: Ameri- 
Forestry Association, 
Ore. 


1954: Ex- 
Board Meeting 
Colo. 


1954: Mid- 
west Section Meeting, Madi- 
Wis. 


1954: Na- 
tional Resources Committee, 
Colo. 


September 30, 1954: Northern 
California Section Meeting 
Scotia, 


October 11, 12, 1954: Caro- 
linas—Chesapeake Section 


October 14, 15, 1954: Ohio 
Valley Section Meeting. 


October 24—27, 1954: Society 
American Foresters, Mil- 
waukee, Wis. 


October 1954: Pacific 
Northwest Section Meeting 
Corvallis, Ore. 


October 28, 1954: Northern 
California Section Meeting 
Chico, 


October 1954: Florida- 
Georgia-Alabama Section 
Meeting Auburn, Ala. 


November 1954: Two- 
day Upper Mississippi Valley 
Section Meeting St. Paul, 
Minn. 


November 4—5, 1954: North- 
east Section Meeting New 
York City. 


December 1954: West- 
ern Forestry Conference, San 
Francisco, Calif. 


February 1955 (tenta- 
tive): Pacific Northwest Sec- 


tion Meeting Seattle, 
Wash. 


1955: Eastern 
Canadian Section Annual 
Meeting Chateau Laurier, 
Ottawa. 


March 1955: Executive 
Meeting Madison, 
Wis. 

June 20-23, 1955: 1955 NA- 


MEETING Seattle, 
Vash. 


FPRS 


President’s Column 


Sacramento, Calif., Aug. 12—Early 
this year made address the 
West Coast which has, put mildly, 
stirred lot comment from far 
away South Africa. (Ed. 
text Pres. Address appears 
pages this issue.) Since then one 

fact has emerged 
with 
readers are one 
two camps; they 
they either support 
views, they 


are 

talk 
predicted that the 
year 2004 will find 
forest products more firmly entrenched 
our economy than the most optimistic 
dare dream today. also said 
number other things, and some 
don’t pan out exactly predicted, 
can take comfort the expectation that 
critics. 


CARR 


Because the controversial nature 
prognostication and subsequent 
events thought would take this op- 
portunity give you some the 
thinking and factors behind ad- 
dress. 

First, the tree farm 
tained yield and cutting programs have 
already proven that timber very def- 
initely renewable resource. Each year 
new wood growth all sizes equals 
per cent the amount removed 
destroyed. Only years ago four and 
one-half times much wood was 
moved was grown. The establish- 
ment and maintenance water sheds, 
prevention soil and all that 
goes with it, are recognized factors 
today’s economy. 


Shortly after making address 
ran across item our local press, 
date-lined Louisiana, which reported 
that successful test had been made 
the use equipment placed 
fire look-out towers spot forest fires 
24-hour, around-the-clock basis, 
replacing all human activity 
field. Yes, helicopters are use today 
all know, and the adaptation 
existing equipment for use our in- 
dustry not asking the impossible. 
have predicted logging means 
helicopter, with the entire tree, roots, 
trunk, limbs and all removed the 
mill processing plant for 100 per 
cent utilization. now have letter 
from prominent wood research expert 
which contains outline research 
program has been developing 
this very subject. 


are opposed. There 


for pre-staining and treating trees 
the forest, any you who have 
experimented your garden with 
changing the color hydrangeas and 
chrysanthemums know that the latter 
relatively simple thing do. Some 
experiments have already proved fruit- 
ful introducing various stains large 

Concerning the subject insect and 
letter from eminent plant patholog- 
ist, which encloses several articles 
concluding that the forest disease situa- 
tion will much worse, rather than 
better, fifty ycars hence. per- 
sonal conviction that the same kind 
creative thinking that has developed 
the band saw the stage that 
now safe use that has devel- 
oped shadowline for the edger 
that has revolutionized logging use 
trucks and modern 
equipment will effect the control 
have predicted. 

The automotive industry, from which 
our industry can take cue, has word 
for the kind thinking have been 
trying express talks around 
the country. They call 
combination practical engi- 
and creative research. 

This same kind 
mind typifies the men and work 
the Forest Products Research Society, 


Please send Attractive New 
FPRS Lapel Pin for personal 


(city and state) 


Find cents enclosed cover 


Get Your Lapel Pin Now 

This attractive green and gold FPRS 
lapel pin now available. will iden- 
tify you active supporter Wood 
Industry Research. Send coupon with 
Drawer 2010, University Station, Madi- 
son Wis. 
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The Perkins Trade Mark your guarantee quality and relia- 
bility when you purchase glues. Since 1899, customer-confidence 
Perkins has grown deserved tribute superior 
products backed competent service and rigid ethical standards. 
When you use Perkins Glue agree 
with other leading woodworkers—that Perkins serves you best! 


RESIN Hot Press and Cold Press Liquid Powder Type 
broad line meet your specific requirement 
VEGETABLE originated and perfected Perkins Glue Co. 
Ready-to-use Liquid Heat-then-use Gel 

e 
VENEER AND CORE REPAIR COMPOUNDS VENEER SIZE 
GLUE ROOM SPECIALTIES MIXERS SPREADERS BRUSHES 
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Editorial 


and the Journal the Forest Products 
Research Society 


EDWARD LOCKE! 


Chairman, the Publications Committee, FPRS 


JOURNAL the Forest Products Research Society 
the rapidly developing infant technical publica- 
tions. four short years has reached the stage adoles- 
cence ind now recognized technical persons must 
reading. This evidenced the increasing number 
technical articles other publications use papers 
published your Journal part their bibliography. 

Let look the growth the Journal. Volume pub- 
lished the fall 1951 contained one issue which was 
produced offset printing from typewritten copy. 1952, 
the last issue, November, changed the present modern 
format which has become its identifying mark and made 
printing. The next improvement the 
Journal was Volume Febr. 1954, when the Journal 
became bimonthly and was divided into two sections—one 
section which contains the more technical papers supported 
experimental data and which can bound separately for 
future reference research workers—the other part the 
Journal containing information major importance, pri- 
marily though for the immediate present. Again for ready 
reference use the Journal contains annual index. The next 
major improvement will come with Volume when 
Annual Proceedings issue will absorbed and the beginning 
the publication Annual Review issue which will 
contain summaries important developments the pre- 
ceding year. 

The Journal was conceived fill vacuum which existed 


the Forest Products Industries just the Forest Products 


Research Society filled vacuum which existed after the war 
the Forest Products Industries. The industry needed 
place publish technical and semitechnical papers and arti- 
cles, many which originally were presented FPRS Sec- 
Early issues the Journal were made 
primarily such material. However, now that the Journal 
has taken its place the technical literature responsible 
publication, contributed papers, mainly the basic research 
type, are steadily increasing number. These, coupled with 
the numbers excellent papers emanating from 
Section meetings, are the key the Journal’s growing im- 
portance and influence. Your Executive Board and your Pub- 
lications Committee are already discussing the conversion 
the Journal monthly publication. the Journal the 
Forest Products Research Society reaches maturity, those in- 
dividuals charged with supervising the publication policy 
your Society are constantly striving improve the quality 
the Journal and make most possible value you. 
carrying out the responsibility with which 
are aware the wide and diverse range 
among you. Wide acceptance the Journal has, 


however, proven the original concept the for- 
mation —that the various segments our forest products 
have community interests. This evidenced 
joint 


the and the Florida- 
Sections Chipping and Wood Residues. 


a ais ‘is. 


JOURNAL 


FPRS 


These papers were given and discussed men representing 
lumber manufacturing, pulp and paper, concentration yards, 
furniture, wood products, and machinery manufacturing. 
Both research and production people have vital interest 
how best chip and use the residues primary and second- 
ary manufacturing plants. This emphasizes. the necessity 
within our industry integrating one phase one section 
the industry with another. 

the same time, these two sections were discussing 
this subject, however, other geographical areas were also 
feeling the need for such information and the Journal 
real position leadership the industry. Almost 
daily, advancements, whether research, development, 
production, utilization merchandising nature, occur which 
affect more than one and frequently many segments the 
industry the same time. 

portion the papers published your Journal, par- 
ticularly those relating basic research, have very 
specific and perhaps limited interest. Yet out such 
work that developments wider and more immediate value 
come. should point out here that the technical treatment 
some subjects have their best review only the Journal 
the FPRS. Two fields particularly come mind—struc- 
tural fiber boards, including particle boards 
boards, and the utilization logging and manufacturing resi- 
dues. The reading these research papers, 
those wider interest, appear must for 
perusal executives and leaders our industry. The 
research developments and applications today govern the 
business tomorrow. 

Having touched the history and the objectives the 
Journal and its vital part our industry would like 
make one two suggestions how this publication may 
improved. Our industry did not have technical publication 
until the formation our Journal. Let point out again 
that has only reached the stage adolescence. almost 
literally mere the when one compares 
the technical journals other fields. 

Before going further want urge cach you fur- 
nish the Publications Committee with any suggestions you 
may have for improvement the Journal. Since are 
still formative stage the main objective your Publica- 
tions Committee, editor, secretary, and 
board improve and up-grade the contents and metliod 
publication those papers accepted for publication. Many 
you may feel that our standards are too high, and that 
too difficult prepare paper for the Journal the 
Forest Products Research the other hand, for 
those you who have prepared papers for other technical 
journals, the experience writing for publication tech- 
nical paper not new. believe that many tend 
under rate the importance what have say and 
consequence not our subject justice. Therefore, 
would like suggest that when you take the job 
preparing paper for presentation before our Society for 
direct publication the Journal without presentation one 
our meetings, you approach the frame mind that 
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you are contributing lasting forest products literature 
that real importance your industry, your segment 
the industry, and your own company. Realizing this, 
sure you will agree with that worth while plan 
and present your paper well, using experimental data wher- 
ever possible and illustrative material required for estab- 
lishing your points. Only when material presented this 
manner can others add their constructive work yours and 
major help the entire Forest Product Industry. 


Allied this problem just mentioned the presentation 
fresh material—material that not simply repetitious 
and has been said many times before. suggest that you ask 
yourself when sitting down prepare paper three ques- 
tions about the process material that you have been asked 
desire discuss. (1) What new; (2) what better, 
and (3) what improved? 


word caution—the pages your Journal are not 
closed papers which are not strictly research papers com- 
plete with experimental data. True, such material the 
backbone your industry, but the Forest Products Research 


Save time. Your Society preparing 


cussion developments forest 
--t cal applications new 


This Delta Saw-Jointer combines two Delta 
precision tools into cost-cutting combination. 


saves time—Users claim they can perform 80% 


Society and its Journal are dedicated the application 
research plant and production levels. Papers discussing 
practical applications and operations deserve just 
planning and preparation technical papers. Use the 
technique and tell how you it. One the grea 
challenges our industry the application the fruits 
research development. this area the 
information vitally needed. 


Your Society’s Publication Committee now has 
volunteer group some official reviewers reach all 
phases the industry which our Society has 
Every paper considered for publication carefully reviewed 
least two persons and others when te. 
view seems desirable. The purpose such review not 
merely accept reject paper but make 
suggestions how your paper can made more 
tive and more valuable our readers. Our experien with 
authors the past has been that they welcome such 
tive criticism and consider aid presentin 
thoughts. are confident that the volunteer work 
our FPRS reviewers should receive big vote 
tion and has contributed the 
improved quality and value the 

Journal. 

evised 
and improved Style Manual guide 

enced authors alike will find many 
Spa helpful suggestions aid them the 
preparation papers. Copies ill 


NATURAL TOOL final word, want “Be 
roud your Journal.” Use 


ments 
most certainly are playing in- 


creasing part the growth in- 
change information can new devel- 


opments within the industry live 
thin potential importance. 
our Journal, believe ex- 


all common woodworking operations their machines and and believe 


savings from 25% 50% time. 


reflect our acceptance the 


saves labor—Rip stock width and then joint without moving more value research. Again, proud 


than step. 


saves space—A perfect solution for cramped quarters, the Delta occupies 


minimum floor area. 


Take this natural combination with you outside jobs—use 


your Journal, use it, publish 


Less Than Eight Years the 


Forest Products Research 
anywhere the shop where best suits the job. Both machines are 
driven the same motor—use either singly both together Society Has: 


Delta’s 


Ask your dealer 


Planers 


Circular Saws 10", 
Band Sows 
Jointers models 


models 
Radial Sows the coupon 


Delta Power Tool Division 
Rockwell Manufacturing Company 
700H Ave., Pittsburgh Pa. 


Please send the new Delta AB-54 catalog 
Please send the name nearest 


one- two-man operation. Each 
tool correct working height Grown membership more 
and there’s interference. than 


thirteen active local 

Helped toward the 
forest products 

Held seven eminently 
national conventions! 

Published six volumes 


roceedings! 
DELTA QUALITY POWER TOOLS Address Introduced new “Wood ech- 
City County State nology Series 
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Fan-Cooled 


MOTO 


Hurt These Mo: 


Here totally-enclosed type motor that will solve 


ors 


many your dirt and corrosion problems. Install anywhere, in- 
doors out. Sold... 
Applied... 


Serviced... 


Cooling System Self-cleaning 
Cooling air carried through the heat-exchanger tubes with suffi- 
cient velocity expel practically any kind dirt. oily sticky 
dirt should cling, tubes can ramrodded clean few minutes 
because tubes are straight and tube ends are exposed. 


by Allis-Chalmers Authorized Distributors, 
Certified Service Shops ond Sales Offices 
throughout the country. 


Choice Corrosion-resistant Materials 


You can lick corrosion with this motor, too. Tubes are available 
variety materials meet practically any corrosive atmos- 
pheric condition. Allis-Chalmers tube-type motors have long and 
successful experience such difficult applications caustic plants, 
refineries and petrochemical plants, power plants with fly ash 
problems and many others. 

Next time you need motor for dirty corrosive location 
for outdoor operation all kinds weather, call your Allis- 
Chalmers District Office. Get complete information Allis- 
Chalmers tube-type totally-enclosed, fan-cooled and explosion- 
proof motors. write Allis-Chalmers, Milwaukee Wisconsin, 
for Bulletin 51B7149. Available ratings frames larger than 
NEMA 505 3000 hp. 
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the newest member the 


United States Steel Homes family 


PENACOLITE bonded wall panels 


*add strength 


This newest model prefabricated home, built 
United States Steel Homes, Inc., was just 
recently introduced the public. Cost-saving 
mass production methods have kept the price 
low these homes. Yet they are ruggedly built 
for long life. 

The secret their great strength lies the 
panels that form the walls. 
These panels are made bonding exterior 
and interior plywood sheet studs 
16” centers. The panels are thus bonded for the 
life the wood and are stronger, more resilient, 
yet lighter and easier handie than solid wood. 

adhesives help keep production 
costs down because they are easy use. Cur- 
ing takes only few hours room temperature 
just few minutes slightly elevated tem- 


KOPPERS 


weight 


perature. The quality and durability the 
finished product assured. For “Penacolite” 
bonds retain their great strength are un- 
affected age, temperature and humidity 
changes and they are waterproof. 

find that adhesives are 
tops for practically any wood-bonding job. And 
they are also recommended for many thermo- 
setting and thermo-plastic materials and for 
natural and some synthetic rubbers. 


WRITE FOR FREE BOOKLET 


Send today for your free copy our big, 
illustrated booklet the Resor- 
cinol Adhesives their properties and many 
applications. 


KOPPERS COMPANY, INC. 
Chemical Division, Dept. JFP-84, Pittsburgh 19, Pennsylvania 


SALES OFFICES: NEW YORK BOSTON PHILADELPHIA 
ATLANTA CHICAGO DETROIT LOS ANGELES 


RESORCINOL ADHESIVES 


The original resorcinol, waterproof, adhesives 
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The Forest Products Laboratory 


CHAMPION 


Information and Editorial Specialist, Forest Products Forest Service, Department Agriculture 


The Forest Products Laboratory the Forest Service, 
Department Agriculture, was established 1910, conduct 
research the properties and uses forest products. Nine research 
divisions are engaged physical, chemical, and silvicultural re- 
search aimed diversify and improve wood processing and use 
and aid solution the problem forest management. 


History 


Laboratory 
Madison, Wisconsin, can trace 
its scientific ancestry the founding 
fathers forestry this country. For 
Pinchot, Fernow, and the little group 
that was drawn them saw forestry 
whole and with vision that carried far 
into the future. Whatever contributions 
forest products research has made the 
national well being since 1890, large 
measure gratitude due the fore- 
sight men who gave early 
start, however modest. 


Today’s forest products research 
group universities has distinguished 
tradition. Originally federally 
sored studies the mechanical prop- 
erties the more important American 
woods were begun cooperative 
basis about 1890 the Universities 
Washington, California, and Oregon, 
and Yale and Purdue. Yale cooper- 
ated studies wood preservation 
and kiln drying. Kiln drying research 
was carried Tiemann, one 
the pioneers the science, whose 
not only laid the 
groundwork for modern kiln drying but 
also contributed major way other 
phases wood technology. 


addition the foregoing work 
the Division Forestry initiated re- 
search naval stores the South and 
started small experimental pulp mill 
Boston, where the chemistry wood 
and wood preservatives were also 
handled small scale Lee 
Hawley and Arthur Little. 

Eventually was decided that, 
the interest interchange ideas and 
aid all the scattered research 
would brought together one place, 
provided some agency would cooperate 

some degree providing the place. 
The University Wisconsin entered 

cooperative agreement provide 
utilities that still continues after 


Maintained Madison, Wis., 
with the University Wisconsin. 


FPRS 


The Forest Products Laboratory 
the Forest Service, Department 
Agriculture, was formally opened 
the campus the University 
Wisconsin Madison June 1910. 
Forty-five people made the original 
staff, technical and nontechnical, under 
Director McGarvey Cline. 

The first eight years the Forest 
Products Laboratory’s existence was 
period foundation laying. revolu- 
tionary developments stand out the 
record, but was this period that 
John Newlin, from Purdue, and 
his staff-began the systematic testing 
strength that eventually covered 175 
our common woods. Harry Tiemann, 
coming from Yale, established facts 
regarding wood-moisture relations that 
underlie much modern wood tech- 
nology. Otto Kress, Sidney Wells, 
and others began the testing Ameri- 


woods for pulp and paper that re- 


sulted bulletins pulping suitabil- 
ity both chemical and groundwood 
methods that were valuable handbooks 
long they were print. Lee 
Hawley, Schorger, and others 
began studies the chemistry cellu- 
lose, lignin, and extractives with results 
that are found today every college 
textbook wood chemistry. George 
Hunt began the work that made him 
preservation. 

The demands the Army and Navy 
during World War 
search the Forest Products Labora- 
tory the permanent benefit large 
segments modern wood manufactur- 
ing industries. 

There was Air Force then such, 
but the Army was learning fly and 
learning specify the design and man- 
ufacture wood planes. Great quanti- 
ties Sitka spruce were kiln dried 
the Pacific Northwest under the direc- 
tion Tieman. The water spray kilns 
then use have been long since super- 
seded, but basic experience gained still 
pays off the kiln-drying art. 


The propeller laboratory maintained 
Madison improve the manufacture 
glued and solid wood propellers has 
precise modern counterpart the 
Laboratory but the lessons learned are 
applied modern assembly gluing and 
the gluing glued laminated struc- 
tural arches and timbers, and 
understanding the merits limita- 
tions moisture-excluding finishes for 
wood. 


World War was our first 
war large scale. The result was 
that the early stages, just 1941, 
the loss military supplies through 
flimsy packaging amounted disaster. 
this disaster was combatted. USDA 
Technical Bulletin 171, 
Box and Crate was 
largely result the wartime research 
better packaging, and the science 
packaging was 
founded. 

From early research the airplane 
built formed plywood glued Sitka 
spruce spars came the modern engi- 


Figure 1.—Continuous hydrogenation 
wood sugars and lignin goes the tall 
insulated cylinder, with hydrogenation, cata- 
lyst, and subject material being preheated, 
passed into the cylinder, and feeding up- 
ward while being vigorously stirred. 
smaller vessel seen the left and the 
smaller cylinders are concerned with hydro- 
gen and the withdrawal end 
product. 
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Figure 2.—With the aid the veneer slicer above the Forest 
Products Laboratory plans extend the scope research the 
suitability American woods for veneer. The manufacturer has sold 
several similar slicers, complete with modifications suggested the 
purchase specifications. 


neering molded plywood and the 
stressed-cover panel modern house 
prefabrication. 

the end World War person- 
nel the Forest Products Laboratory 
had increased 450. With the termina- 
tion military-sponsored research the 
force was reduced half and gen- 
eral slow decline began that was last 
for years. 

Consolidating the data resulting from 
the war years, number accom- 
plishments were recorded. During that 
period, Baechler discovered the toxic 
properties 
Thayer and Luxford 
stressed-cover plywood wall panel for 
house prefabrication. Rue and Rawling 
initiated the semi-chemical pulping 
process. The late Wilson 
worked out design principles for glued 
laminated structural timbers and Schol- 
ten and his associates performed simi- 
lar service for modern timber connec- 
Stamm and Dunlap developed elec- 
tric moisture meters. The complete car- 
bohydrate fraction wood 
isolated and the term 
coined describe it. The family 
modern stabilized woods—impreg, com- 
preg, and developed and 
improved. 

1932 the research facilities the 
Forest Products Laboratory, housed 
several buildings well separated the 
University Wisconsin campus, were 
brought under one roof modern 
building providing acres working 
space and degree staff intercom- 
munication better than the Laboratory 
had known years. 

international tension increased 
the late apprehension increased 
the Forest Products Laboratory the 
unpreparedness the military with re- 
spect forest products. was apparent 
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Figure 3.—Testing large plywood sheathed crate the 
Products Laboratory. Suspended sling from the steel 
work, the crate pulled away measured distance from the 
crete bulkhead and then released. The resulting crash 


the hazards rough switching bumping railroad 


that when actual war came virtually all 
branches the military would have 
pressing problems concerning new (to 
nings were made before Pearl Harbor 
problems that were clearly outlined, 
but had been anticipated “the roof 
then fell far the research load 
was concerned. 

Training planes wood and ply- 
wood were still widely used the be- 
ginning the war. Problems sup- 
ply, preparation, design, 
tion were pressing. 

Many logistics problems both in- 
dustry and the military were stated 
terms metals conservation—diversion 
scarce metals most vital military 
priorities; substitution forest prod- 
ucts products necessary) wher- 
ever possible. The result was expan- 
sion Forest Products Laboratory re- 
search due the undertaking scores 
military cooperative projects. Some 
portions the Laboratory operated 
3-shift basis. The 
total personnel one time reached 680. 

About half the wartime research 
effort was devoted improvement 
wood for use aircraft—mainly wood 
the form plywood. Problems 
seasoning, species substitution, bending 
form, gluing, finishing, preservation, 
and other aspects fabrication and 
use were involved. Determination 
strength was, course, involved 
many projects, large and small. 

The selection, seasoning, 
cation ship timbers for use every- 
thing from small craft aircraft car- 
rier decks engaged another large sec- 
tion research time and personnel. 

Packaging research, represented man- 
wise less than two engineers before 
the war, expanded command the 
time 150 persons—perhaps third 


whom were based away from 
with roving assignments 
packaging contractors’ plants 
military facilities. Aircraft wood 
spectors were trained the 
sion. Far greater numbers both 
ian and military personnel were 
the packaging ordnance and 
plies. The total trainees, 
short courses weeks’ duration 
was over 14,000 for the war period 

Improvements World War 
est products technology continue pay 
off. The fighting plane wood 
gone but the improved methods 
cutting veneer and fabricating 
plywood remain and continue im- 
prove. The Navy retains its nonmag- 
netic minesweepers 
the Korean action, and the 
tion glued laminated structural 
bers continues improve 
applications. Through the Korean 
perience Army, Navy, and Air Force 
demonstrated that packaging know-how 
military science. The advances made 
forest products research World 
War were not wasted. 

The- post World War period 
course, seen the Forest Products 
oratory research program reduced 
peacetime levels. The present 
375 maintained almost equally 
Forest Service appropriations and 
civilian and military cooperative 
penditures. 


Forest Products Research 
Philosophy 
words the mouths the early 
ganizers forest products research 
pretend know how adequate 
their thinking about it. 
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presumptuous believe that the 
products research has evolved 
Fernow, later become chief 
the Division Forestry, indicates 
1887 thought forest prod- 
guide the forest planter 
selection species. the light 
forest products research has not 
intensively applied the guid- 
forest planting although the 
for doing are valid 
were years ago. 

know that some early think- 
recent thought—has placed forest 
products research the role com- 
baiting waste—forest waste, mill waste, 
manufacturing waste, waste use. This 
concept brings waste the research 
man wholesale proposition—gross 
waste fait accompli—and 
“Take from here. What shall 
with 

seen the Forest Products 

Laboratory Madison, research has 
functions that are more closely allied 
with today’s forestry than the what-to- 
plant idea and more constructive and 
versatile than the simple frontal attack 
waste. can, course, improve 
the processing wood reduce 
avoidable waste some degree. Almost 
any research effort that results better 
understanding wood this way 
effort toward waste reduction and 
this simple attack waste 
desirable and important. But research 
can sharper tool, directed effec- 
tively the solution forest man- 
lems arising utilization the other 
Through the development practical 
utilization thinnings and weed spe- 
cies may provide the means for set- 
ting motion given stand 
improvement program that would other- 
wise smothered under the incubus 
Research also sustaining element 
promoting integration forest in- 
dustries—one the major hopes for 
effective forestry this country. 
this connection may necessary only 
point out the part that research has 
played the integrated industries 
Weyerhaeuser the Pacific Northwest 
and Crossett Arkansas. 

true that forest products re- 
represented integrated 
operations, even more true 
such research vital another 
diversification—the diversifica- 
which wood raw material 
discover ever-widening markets 
with other materials. Here 


lies the future forest products—not 
blind defense simple established 
uses but aggressive technical diversi- 
fication that will produce dozen bet- 
ter and more satisfying uses for wood 
for each one lost competitor. 
the majority cases early research 
properly followed development and 
promotion can save disputed markets. 

There are many reasons why 
search public agencies appropriate 
the forest products field, 
haps the most compelling these rea- 
sons found the small size most 
the forest industries. The contribu- 
tions the 300 largest 
ducers the way research have been 
substantial, but two-thirds all lumber 
production this country comes from 
the other 50,000 producers. Coupled 
with the great number and small size 
the majority these operations 
the fact that the small mills tend 
concentrated where utilization 
lems are most critical and where waste 
should most zealously combatted. 
Obviously, although must continue 
expect much our production 
forest products from these small oper- 
ators, they are position under- 
take research any effective scale. 
Coupled with the responsibility for do- 
ing needed research for the small forest 
operator the obligation perform 
that can carried effectively through 
existing channels. 


How Program Planned 


The research program the Forest 
Products Laboratory formulated with 
the influence and guidance number 
agencies that represent diversity 
interest with respect industries and 
geographical areas. The suggestions 
four committees are considered, not 
mention regional representatives the 
Forest Service and well-informed indi- 
viduals. The broad recommendations 
the National Forest Research Advisory 
Committee have been made part 
the program. The more specific sugges- 
tions technical committees the 
National Lumber Manufacturers’ Asso- 
ciation, the American Paper and Pulp 
Association, and the American Wood- 
Preservers’ Association are also solicited 
and carefully considered before the new 
research program each 
July Also making specific recom- 
mendations for the new program are 
the members the Forest Service’s For- 
est Utilization Service, small but 
widely distributed liaison group that 
responsible for keeping the Laboratory 
“grass conscious with respect 
forest utilization problems 
coast. discussions with members 
the technical staff, FUS men have 
the advantage the clinical approach 
their problems since they can sit 


down with full panel experts and 
where necessary work out integrated 
research approach their problems. 

Cooperative work, which operated 
shared-cost basis with industrial 
cooperators, not direct part the 
year’s program but its contribution 
the general objectives are considered 
planning the program; and, course, 
cooperative research project 
accepted unless does advance the 
broad objectives forest products re- 
search. 

Organization 


The operation the Forest Products 
Laboratory organized technical 
divisions and service divisions ad- 
dition the office the fiscal agent 
and the library, which operated 
branch the Department Agricul- 


Technical Divisions 


Timber Growth and Utilization 
Relations: One technical division has 
broad responsibilities dealing, first, with 
the relations between growth condi- 
tions and wood quality, anatomical 
structure and properties, and secondly, 
with more efficient harvesting and utili- 
zation timber. Associated with the 
first objectives are efforts extend the 
scope identification techniques 
which made possible identify 
many woods family, genera, and in- 
dividual species examination cell 
and pore arrangement. further task 
the collection properly identified 
samples foreign wood and the com- 
pilation existing information for- 
eign wood properties. 

line with the foregoing, one ob- 
jective Timber Growth and Utiliza- 
tion Relations supply scientific 
background for the growing trees 
meet quality standards related use 
requirements, and similarly make 


Figure 4.—Liquid air was used lower 
the temperature special compartment 
built Forest Products Laboratory testing 
machine that wood could loaded 
300 degrees below zero. The tests show 
that contrary legend, most strength prop- 
erties were increased low temperatures. 
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Figure 5.—Dr. Kukachka charge 
wood identification research the Forest 
Products Laboratory. Thousands wood 
samples are identified annually for American 
industry and research carried make 
possible identify even greater num- 
ber American woods examination 
their microscopic structure. 


possible the selection trees spe- 
cies, site, and heredity meet special 
use requirements. 

This division concerned with the 
development methods for grading 
logs according use potentialities, the 
provements logging and timber han- 
dling equipment, and research 
improve the efficiency small sawmills, 
and the machining wood. 

Timber Mechanics: Since strength 
the critical characteristic more 
than percent all sawed timber— 
billion board feet going into struc- 
tures annually—timber mechanics and 
structural research important activ- 
ity the Forest Products Laboratory. 
The basic strength properties 175 
native specics have been determined, 
but the supplies preferred spe- 
cies and old-growth timber become de- 
pleted the properties secondary spe- 
cies and second-growth material must 
more intensively explored fit them 
properly into the construction picture. 
The data sought provide basis for 
structural design, for selection spe- 
cies for particular uses, and for finding 
serviceable substitutes for scarcer and 
higher-priced woods, The performance 
wood investigated under diverse 
conditions loading and exposure; 
problems having with common 
structural members are investigated 
well the functioning joints and 
fastenings, the properties 
plywood, laminated timbers, and 
sandwich constructions. 

Materiel Containers: Research 
shipping containers and packaging 
designed conserve wood and im- 
prove its utility reducing the amount 
material required, saving shipping 
weight and space, and producing 
stronger and safer containers both 
wood and wood fiber. Since the con- 
tainer alone cannot protect against ex- 
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treme changes temperature and hu- 
midity during shipment 
work under way improve interior 
packing well blocking, bracing, 
and cushioning. Further refinements are 
sought recent work that has made 
possible relate the strength fin- 
ished fiberboard boxes the strength 
the component papers. 

Timber Physics: Wood seasoning 
and moisture control are the subjects 
research another Forest Products 
Laboratory division. Attention de- 
conditions for air seasoning under mod- 
ern conditions involving the use 
mechanized handling equipment; work 
species spot checking 
new and improved 
ules, the control moisture con- 
densation frame-house walls, and 
nondestructive tests for wood elec- 
tronically induced vibrations. 

Wood Preservation: Since mate- 
rials accessory wood have impor- 
tant influence its successful use 
many commodities, the Laboratory con- 
ducts research wood treating with 
preservative chemicals, fire retardants, 
and finishes, veneer 
cutting, laminating, and both plywood 
and assembly gluing. 

The effectiveness standard and 
promising preservatives 
wood from decay, insects, and other de- 
structive organisms determined ex- 
perimental treatments and field tests 
considerable size and long duration. 

The research fireproofing extends 
over wide range chemical treat- 
ments and types fire-resistive con- 
struction. Methods testing are de- 
veloped and proprietary fire retardants 
are tested. Full-size house parts can 
subjected flame tests separate 
building with panel furnace having 
gas burners. 

The Laboratory has made and con- 
tinues make definite contributions 
methods obtaining more lasting and 
satisfactory service from paints and 
other coatings wood. Exposure tests 
have already yielded valuable informa- 
tion the technique application, 
durability, and paint maintenance. Cur- 
rently, long-needed research 
fundamental chemistry and physics 
deterioration house paint under 
way. 

With the development new adhe- 
sives with greatly improved facility 
use and durability service the Lab- 
oratory investigating the durability 
many new types glues—including 
those for joining wood metal—so 
that they may used economically 
produce better joint work wood 
all types. the field veneer produc- 
tion optimum rotary-peeling 
ing techniques are being consistently ex- 
plored for the guidance those seek- 


ing use untried tree species re- 
place scarcer preferred species. 

Forest Disease Research: one 
aspect research designed combat 
the enemies wood division for- 
est disease research studies the decay, 
stain, and mold organisms that attack 
wood—especially with regard diag. 
nosis decay wood, classification 
fungi, and development satisfactory 
short-time laboratory methods for 
termining the long-range 
wood preservatives. 

Derived Products: 
composition, and derived products 
wood and wood waste are 
another Forest Products 
research division. The chemical 
sition wood, the arrangement 
constituent parts the wood fib 
and the variations such charac 
istics according species are 
for the insight they can yield all 
tural control wood and its 
ties, its selection, seasoning, 
handling, its impregnation 
servatives, its use construction, 
its conversion into pulp and 
derived products all types. 
cally the chemistry cellulose, 
and extractives explored; 
tion, carbonization, and 
cedures are developed, and methods 
microbiological use wood sugars 
tion laws governing the relation 
chemicals also the goal the divi- 
sion’s research. 

Pulp and Paper: With the aid 
completely 
scale pulp and paper mill, the 
tory improve existing pulping 
and papermaking processes and de- 
velop new and more economical 
methods. 

Since huge stands second-growth 
hardwoods abound the United 
the pulp and paper division has scc- 
ondary objective providing 
data enlarge the use 
Already: the semichemical 
900,000 tons pulp from 
per year and second new process 
pulp instead the percent 
characterizes semichemical—is 
sulfate, and groundwood (mechan: 
ing and other phases pulp 
tion. 

Service Divisions and 
The Laboratory service 
tempt relieve technical 
many routine duties possib! 
that researchers may concentrate 
structive analysis research 
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division engineering and plant 
m.nagement operates the housekeeping 
business aspects Laboratory op- 
including mail control, steno- 
pool, carpenter shop, machine 
electrical shops, and engineering 
drafting services. computing sec- 
operated the same division, 
with the aid calculating ma- 
nes and IBM card machines data are 
and analyzed according re- 
for accuracy tabulated mate- 
before processing. 

USDA branch library the For- 
Products Laboratory, although sub- 
one the most complete libra- 
rics forest products the Its 
culiure Library enable render ex- 
service the Forest Products 
Laboratory. 

The Forest Products Laboratory’s in- 
formation and education division dis- 
seminates the results Laboratory re- 
search and provides editorial and photo- 
much general correspondence 
ing responsibility for the preparation 
exhibits and reception both casual 
and consulting visitors. 


Administrative Technical Person- 
nel: Dr. Alfred Hall the Direc- 
tor the Forest Products Laboratory. 
His predecessors have been McGarvey 
Cline, 1910-1912; Howard Weiss, 
1912-1917; Carlisle Winslow, 

Currently the following chiefs 
technical divisions are charge the 
Laboratory: Timber Growth and Utili- 
zation Relations, Mitchell; Timber 
Mechanics, Johnson; Materiel 
Containers, Kenneth Kruger; Tim- 
ber Physics, Ray Rietz; Wood Pres- 
ervation, Truax; Derived Prod- 
ucts, Locke; Pulp and Paper, 
Chidester; and Forest Disease 
Lindgren. 

the 375 persons employed the 
Products Laboratory, 


one-third are technical classi- 
fications, 


Dissemination Research Results 


The results research the Forest 
Products Laboratory are disseminated 
through publications, through the 
the Forest Utilization Service, 
through consultation with individuals 
coming the Laboratory, through field 
and demonstrations the 
the staff, and through corre- 
spondence. 

Major research accomplishments 
the Forest Products Laboratory are, 
intended for publication through 
the Government Printing Office De- 


JOURNAL FPRS 


letins, Agriculture Information Bulle- 
tins, Farmers’ Bulletins, other official 
publications. the case minor re- 
search data preliminary aspects 
major projects great deal informa- 
tion released the form proc- 
essed reports that are issued directly 
from the Laboratory. 
series these processed reports have 
been numbered from (currently) 
1900 plus. Since reports are cancelled 
soon data become obsolete are 
not suitable for continued distribution 
for any other reason, the actual number 
reports still current nearer one 
thousand than two thousand. 

One other type publication 
processed the Laboratory directly. 
This the Technical Note series. For- 
est Products Laboratory Technical Notes 
are succinct one-subject notes that are 
much less numerous than the other 
processed series. Only 258 Technical 
Notes have been issued date and 
many the older ones have been with- 
drawn superseded. 

addition the publications issued 
the Laboratory many reports re- 
search appear various trade and tech- 
nical publications articles 
nical society papers the staff. Fre- 
quently these are available the Lab- 
oratory reprints. 

Since Laboratory publications are 
numerous and greatly diversified sub- 
ject matter, attempt made com- 
pile single list publications. In- 
stead list publications issued for 
each major activity subject matter 
subdivision with which the Laboratory 
concerned. The lists publications 
are titled follows: Growth, Struc- 
ture, and Identification Wood, No. 
177; Logging, Milling, and Utilization 
Timber Products, No. 790; Mechan- 
ical Properties and Structural Uses 
Wood and Wood Products, No. 200; 
Box and Crate Construction and Pack- 
aging Data, No. 791; 
Wood, No. 446; Wood Preservation, 
No. 704; Fungus Defects Forest 
Products and Decay Trees, No. 508; 
Wood Finishing Subjects, No. 454; 
Glue, Glued Products, and Veneer, No. 
513; Chemistry Wood and Derived 
Products, No. 238; Pulp and Paper, 
No. 444; Furniture Manufacturers, 
Woodworkers, and Teachers Wood 
Shop Practice, No. 1775; 
tects, Builders, Engineers, and Retail 
Lumbermen, No. 1081. 

The foregoing lists are revised when 
opportunity offers and intervals 
six months list recently issued pub- 
lications sent all persons the 
Laboratory’s general mailing list. 
charge made for single copies any 
report issued directly from the Labora- 
tory. 

The Forest Utilization Service 
the Forest Service impor- 


tant agency for widely distributing the 
results research the Forest Prod- 
ucts Laboratory and for keeping the re- 
search program line with regional 
and industrial forest products problems. 
This service consists one two 
broadly trained forest products techni- 
cians attached number forest 
experiment stations throughout the 
United States. These men travel widely 
the territory assigned them, advis- 
ing individuals and industries wood 
using problems. They also return the 
Forest Products Laboratory frequent 
intervals avail themselves latest 
research results and carry the Lab- 
oratory picture the type infor- 
mation needed their home areas. For- 
est Utilization Service teams are main- 
tained the following stations: Cali- 
fornia Forest and Range Experiment 
Station, Berkeley, Calif.; Central States 
Forest Experiment Station, Columbus, 
Ohio; Intermountain Forest and Range 
Experiment Station, Ogden, Utah; Pa- 
cific Northwest Forest and Range Ex- 
periment Station, Portland, Oreg.; 
Rocky Mountain Forest and Range Ex- 
periment Station, Fort Collins, Colo.; 
Southeastern Forest Experiment Station, 
Asheville, C.; and Southern Forest 
Experiment Station, New Orleans, La.; 
tion, Upper Darby, Pa. 

One effective means disseminating 
Forest Products Laboratory research 
not part the program and not sus- 
ceptible planning. Currently about 
3,120 individuals come Madison 
each year ask for help technical 
problems having with wood. Last 
year states were represented this 
group visitors. Even the telephone 
used freely consulting medium, 
with incoming calls technical prob- 
lems estimated 2,500 per year. This 
direct personal inquiry addition 
between 35,000 and 40,000 letters 
that are written by, staff members 
response requests for data. 

The Forest Products Laboratory 
Madison belongs the people the 
United States. Any citizen free 
inspect the Laboratory during the daily 
afternoon guided tours; request pub- 
lications answers his questions 
about wood; visit the Laboratory any 
time during official hours and ask for 
technical advice; propose coopera- 
tive project under the regulations gov- 
erning such projects; propose 
line research for inclusion the 
regular research program. Thousands 
avail themselves these services, 
some cases over period years. The 
Laboratory most completely 
public function contributing some- 
thing help the individual wood user 
while the same time helping main- 
national resource. 
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Some Factors Affecting the Glue Bond Quality 
Hard-Grained Douglas Fir 


DR. BEN BRYANT 


Assistant Professor, College Forestry, University Washington, Seattle 


and 


RUSSELL STENSRUD 


Wood Technologist, Reichhold Chemicals, Incorporated, Pacific Northwest Division, Seattle, Washington 


Describes tests made determine the effect the glue bond 
quality hard-grained Douglas fir plywood such factors high 
temperature drying, types glue, and veneer source and type. 
Conditions under which veneers are dried was found one 


most important factors. 


MANY RESPECTS the douglas fir 
plywood industry faced with 
particularly challenging 
with respect the task doing good 
job gluing hard-grained Douglas fir 
veneer. The writers feel that any gen- 
uine effort improve glue bond qual- 
ily with exterior adhesives must take 
into account variables inherent the 
veneer itself, variables introduced 
the veneer manufacturing and condi- 
tioning process, and finally, glue vari- 
ables which are related basic resin 
characteristics well differences 
the type mix used. 


Factors Recognized the 
Experiment 


The writers conducted preliminary 
experiment which indicated that the 
conditions under which veneers are 
dried important factor affecting 
the quality the adhesive bond. 
Veneers which were air dried produced 
significantly better 
matched veneers which were dried 
under two types conditions veneer 
dryers. Further, was noted that 
most cases the higher the recorded 
dryer temperatures the poorer the bond 
quality, measured wood failure 
after the boil test well shear 
strength. the present experiment 
dryer conditions were included the 
design one the factors 

addition recognizing differ- 
ences dryer conditions the writers 
deemed important use hard-grained 
veneer produced two different mills 
which obtain logs from the same forest 


contributed article. 

has been theorized for some time 
technical people associated with the industry 
that drying could and probably 
does effect bond quality. attempt study 
this effect specifically seems have been made 
until recently. (1), (2). 
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area. The difference the gluing char- 
acteristics between heartwood and sap- 
wood were also taken into account, and 
these two veneer types were used 
the experiment. 

One the main factors interest 
the investigators was that the 
glues used the various com- 
binations drying conditions, veneer 
source and veneer type. the develop- 
ment exterior plywood adhesives the 
basic nature the resin used 
important the type For this 
reason the adhesives used this ex- 
periment include three distinct types 
resin. Five adhesive formulations were 
used all, which three were made 
from experimental resin. The other 
two mixes were used for comparative 
purposes. 


The Nature the Experiment 


experiment this kind the 
problem limit the number fac- 


tors studied that the exp 
ment not too large scope. 
same time the number fac 
studied must sufficient in: 
good efficiency. designing 
periment with four factors and 
ing the results the type 
statistical analysis which known 
obtain many more times in- 
formation would obtained 
periments. The key this 
lies the possibility studying 
interaction the various factors 
volved. Thus, the analysis will tel! 
not only whether the glues behaved ‘he 
same differently, but will 
dence, which glues did not behave 
the rest when used veneer 
dried under the two different condi- 
tions, when applied heartwood 
sapwood separately, and 
were made from veneer produced 
the two different mills. Similarly, 
was possible study the interactions 
veneer type with veneer 
dryer conditions with veneer source, 
Experience shows that the most im- 
portant information re- 


Wiz Five 


Figure drying conditions. Shows effect drying 
each glue, averaging out the effects veneer source and veneer type. Figures 
wood failure percent averages for chips from each four panels. 
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green in. veneer, six all heartwood 
and six all sapwood, each from Mill 
and Mill Each sheet was cut into 
two inch sheets, the 
half each being dried the dryer 
the mill-where originated and the 
lower half being dried the other 
mill involved. 


Dryer temperatures Mill gen- 
erally were higher than Mill 
indicated three temperature devices. 
the former, recorded temperatures 
were about 330° green end, 345°, 
center section and 360° dry end. Dryer 
temperatures Mill were 235°, sec- 


tion 245°, section 360°, sec- 
figure veneer source and drying conditions. Averaging out veneer 


drying conditions. Figures shown ood fail for chi being total 
from cach panels. tions. The five glue mixes used the 


experiment are numbered one through 
five. 


Procedure 


After drying, the veneers were cut 
polyethylene bags prevent moisture 
pickup enroute Seattle. 

The veneers were thoroughly shuffled 
after being separated into eight 
sections two sources two types 
two dryer conditions). This ran- 
domization minimized error due ac- 
cidental grouping within sheets and 

All the panels were laid the 
Seattle Laboratories Reichhold 
Chemicals, Inc. and pressed 
in. Williams—White steam-heated 


Figure 3.—Interaction veneer sources and veneer types. Averaging out drying con- hot with three openings. The 
ditions and glue effects. Figures shown are wood failure percent averages from chips moisture content the veneers time 
from each panels. pressing was 3.4 percent and 0.7 

per cent. 
The spreads used were calculated 
that the resin solids the glue line 


did not vary appreciably from mix 
mix. The construction used through- 
out was in., ply. All 
panels were pressed 285° and 
200 p.s.i. Panels were pressed for 
interval previously determined 
long enough complete cure 
the resin the inner glue line. 

One panel was pressed each com- 
bination the four factors, making 
total forty panels. (See Table I.) 
After pressing, the panels were stored 
hot stacking box overnight. 

Five standard shear specimens were 
cut from diagonally opposite corners 
the panels, making total ten 
specimens from each These were 
subjected the two-cyle boil test 

drying conditions and veneer type. Averaging veneer specified Commercial Standards 45-48. 


source and glue effects. Figures shown are wood failure percent averages for chips 


Results Analysis 
Glues, (See Figures IV, 


sults often lies the interaction the been discussed. Reference Table (a) The glues definitely did not be- 
main variables which are studied. (3) will give appreciation the have the same. Mix was sig- 
Details the Experiment detail veneer selection and execution nificantly better than Mixes 


the experiment, and but significantly 
reasons for choosing the four Typically hard-grained veneers were better than Mixes and when 
involved the experiment have twelve 100 in. sheets other factors were averaged out. 
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Figure glues and veneer source. Showing the effect veneer source 
each glue, averaging out the effects drying conditions and veneer type. Figures 
shown are wood failure percent averages for chips from each four panels. 


Figure 6.—Interaction drying conditions and veneer type. Averaging veneer 


and glue effects. Figures shown are wood failure percent averages for chips from 
each panels. 


Table FIGURE THE WOOD FAILURE PER CENT AVERAGE FOR 
SPECIMENS FROM EACH PANEL 


Glue Mix 
Mix Mix Mix Mix Mix Averages 
Veneer Type 
85. 
66.5 84.5 92.5 89.5 91.5 94.5 
86.75 84.25 90.75 
81.75 64.50 76.5 90.75 
Average 58.25 81.0 79.5 89.0 65.5 83.25 87.25 90.5 
Average Glue Mix___ 69 .63 84.25 74.38 83 .63 91.88 80.75 


(b) Most glues tested behaved sim- 
ilarly with respect dryer con- 
ditions. (Fig. 1). rule the 
best plywood was made from 
veneer which was dried the 
lowest temperatures (Mill 
dried). 


ance sapwood from Mill 
influenced these averages (See 
Table 1). 

glues gave best 
when applied veneers pro- 
duced Mill (Fig. V). 
Again the relative sensitivity 


(d) 


(c) With respect the veneer source differed 
ity heartwood and sapwood widely among the five glue 
(Fig. IV), the glues showed mixes used. The superiority 
similar tendencies, although the veneer from Mill ascribed 
degree sensitivity varied con- its being noticeably 
siderably. The poor perform- than that from Mill 
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Dryer Conditions (See Fig. 


The superiority plywood made 
from dried Mill dryer 
appears associated with the gen. 
erally lower temperatures used this 


dryer. 
(a) 


(b) 


Veneer dried Mill dryer 
was best regardless its source 
(Fig. 

That the glues used were 
somewhat sensitive the dif. 
ference dryer conditions 


clearly seen Fig. 
Fig. shows that the 
difference between the 


gardless whether 
heartwood sapwood. 


Veneer Type: (See Fig. IV, 

(a) Hard-grained heartwood 

the conditions 

ment, generally 

neers which made bette 

did 
wood. (Fig. VI). 

(b) This 
consistent for veneer fro 
mills (Fig. For 
how was dried 


sapwood 


wood than heartwood. 
gested that the reason 


consideration the 


This general tendency 


type 
drying also 


was 


VI) 
under 
xperi- 
qual- 


ts not 
both 
eneer 
rdless 

5 sug- 
this 


in- 


(c) 


creased porosity 
broken sapwood, since Mill 
veneer was 
than veneer from Mill 

Averaging out 
between mills, (Figs. and 
VI) the general superiority 


heartwood veneer may 


Veneer Source: (See Figs. 


seen. 


The significant superiority 
produced Mill other effects being 
averaged out, indicates that quality 


peel can compensate some 


for other variables being far from 
The average columns 


legree 


show the average over-all 
Fig. shows the degree which 


veneer quality affected the 


plywood made with different 


Summary 
This experiment shows tha other 
things being equal, the 
under which hard-grained 
dried one the most impori 
tors the resultant quality 
terior glue bond. Lower 
general, result better 
Selection the proper ‘orm 
ulation and extreme care 
that good, uniform veneer 
duced are also important the 
gluing hard-grained veneer. 
AUGUST, 


has 
pro 
abl 
the 
bel 
ary sul 
of | 
| 


lative 

was 


VI) 

qual- 


not 
both 
neer 
dless 
lued, 
this 
scure 
in- 
ill 


-nces 
and 


hard-grained heartwood 


has becn shown this experiment 
more satisfactory than sapwood for 
satisfactory exterior 
wood, under the proper conditions 
and drying, sapwood veneer 
plywood good that 
made heartwood. 


Conclusions 


certain that some gluc 
ire more sensitive than others 


manufacturing variables, namely 
peel, dryer conditions and 
type veneer. However, one seri- 
ously interested improving the bond 


quality hard-grained fir plywood 
sustained basis, manufacturing vari- 
ables subjected improve- 
ments quality. Undoubtedly one 
the principal causes inconsistent glue 
behavior within given mill the fact 
that manufacturing variables are not 
subject routine quality control. 

The way has been opened for other 
investigations, which are not too lim- 
ited scope, consider statis- 
tical basis such fundamental problems 
the optimum temperature distribu- 
tion veneer dryers. Results such 
studies might further 
economics producing high quality 
veneer such means drying veneer 
lower temperatures efficient, mod- 
dryers which are well suited 
variable temperature control. 
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MASTER TABLE 


Degrees of Net Sum Mean 
Freedom Source Variation Squares Squares Ratio Signif. 
11957.5 
Glues GSS 263 
2469.5 617.4 8.63 
Dryer Conditions GSS 
822.5 
1188.1 1188.1 16.60 
Veneer Type GSS 261,415.4 
822.5 
592.9 8.29 
Veneer Source GSS 
864.9 864.9 12.09 
Conditions 260, 822.5 
2,469.5 
D.C. 1,188.1 
194.48 
Glue Veneer Type GSS 264,196.0 
2,469.5 
592.9 
311.1 77.78 1.09 N.S. 
4 Glue x Veneer GSS 264,593 .5 
Source 
Gl. 2,469.5 
V.S. 864.9 
109.15 1.53 N.S 
1 Dryer Condition x GSS 262 ,639 .6 
Veneer Type 260, 822.5 
592. 
36.1 36.1 0.50 N.S. 
Dryer Condition GSS 263 ,060.4 
D.C. 
V.S. 864. 
184.9 184.9 2.58 (4.49*) 
Veneer Source Cc 260, 822.5 
864.9 
3648.1 3648.1 50.98 
1 Dryer Conditions x GSS 267 ,640.0 
Veneer Source D.C. 1, 188.1 
V.S. 864.9 
V.T. 592.9 
184.9 
36.1 
variation due 1144.9 71.56 


experimental error and non-significant 
2nd order interactions) 


Explanatory Notes for the Master Table the Analysis Variance 


The accompanying table shows the variances caused the main factors the experi- 
ment and their interactions. Students statistics may interested the set-up used 
clarify the computations. This form has been found considerable value, especially 
for those who are new the analysis variance technique. 

Degrees Freedom: For the main factors this the total number items involved 
minus one. Degrees freedom for the interactions are computed multiplying the 
the separate factors involved. 

Source Variation: this column the factor—or set factors—are shown which are 
isolated contributing the total variation (39 degrees freedom). The figures the 
right the source identity show how the value the Net Sum Squares column com- 
puted. “G.S.S.” abbreviation for the Gross Sum Squares. denotes correction term 
which subtracted from the gross sum squares get the Net Sum Squares shown the 
next column. 

the interaction calculation the net sum squares the factors involved are also sub- 
tracted from the gross sum squares. such cases appropriate abbreviations are used such 
for dryer condition, for glues, “VS for veneer source veneer 
type, etc. 

Net Sum Squares: Since this value the result the subtraction its left, 
placed the appropriate level. 

Mean Squares: This value—which the variance—is arrived dividing the Net 
Sum Squares the Degrees Freedom. 

F-ratio: This represents the ratio the mean squares under consideration and the mean 
squares (variance) due error. The variation ascribable error may caused human 
error, machine error, and natural variations the veneer itself which was not possible 
control the experiment. 

Significance: the variation (mean squares) caused isolated set 
factors—is sufficiently greater than that which ascribable error, then that factor can 
said have made significant contribution the over-all variation. The level sig- 
nificance must vary with the relative weight (degrees freedom) the factor error, 
however. F-table shows, for many combinations degrees freedom, 
F-ratio for two levels significance: the percent probability level (one asterisk) and 
the percent probability level (two asterisks). 


the percent probability level, can said that there about percent chance that variance (mean squares) great 
than that shown could have resulted from chance variation the data. For example, can said with high degree cer- 


tainty 
In the 
IN sp 

means not significant. 


FPRS 


the variation the data ascribable differences inherent the glues used this experiment represented genuine difference 
themselves. This variance due glues did not occur result accident sampling chance grouping the data 
certain inconsistencies behavior which may observed under duplicated conditions use. 


Meaning The abbreviation J.S.D. referred the following stands for Just Significant Difference. This value 
the minimum difference between the averages which significant given probability level, percent percent. 
sometimes referred the the Least Significant some statistical references. 
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Increased Absorptiveness Molded 


Douglas-Fir 


RALPH LINDGREN 


Chief, Division Forest Disease Research, Forest Products Laboratory* 


and 


ERNEST WRIGHT 


Pathologist, Pacific Northwest Forest Experiment Station, Forest Service Department Agriculture 


Practical implications the use molds increase penetra- 
tion sapwood Douglas fir are discussed, well tests 
undertaken determine amount increased penetration compared 


mold-free control samples. 


Summary 


INFECTION, particularly 
choderma), was obtained Douglas- 
fir posts that were stored under condi- 
tions slow drying Similar molding 
occurred posts that had been sprayed 
before storage with aqueous solu- 
tion percent sodium fluoride. In- 
fections fungi other than molds 
were most abundant the unsprayed 
posts. Matched material sprayed with 
strong fungicidal solution remained 
bright and practically free infection. 

Absorption oil preservative 
solution was times greater 
molded than bright posts. Similar 
differences permeability the wood 
were shown the relative depths 
penetration the preservative solution. 

Microscopical studies indicated that 
the increased permeability molded 
wood was associated with partial 
complete breakdown wood rays and 
other parenchyma cells, thereby provid- 
ing openings the sapwood. 

Practical implications change 
resistance Douglas-fir sapwood 
penetration liquids are briefly dis- 


Introduction 


Molds unseasoned wood have 
hitherto been considered important only 
the cause superficial discolora- 
tions. This belief probably stemmed 
from the knowledge that molds usually 
have little effect the strength prop- 
erties wood. has been known, how- 
ever, that colorless stage some 
molds often penetrates deeply into sap- 
wood and that infections the closely 
related sap stain fungi increase the per- 
meability wood. not surprising, 

assistance the School Forestry and Forest 
Products Laboratory, Oregon State College, in 
contributing the post material and in providing 
equipment and facilities for the study. 


tion with the Universtiy Wisconsin. 
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therefore, that recent study has shown 
that the common green mold, Tricho- 
derma viride Fr., greatly increases per- 
meability southern pine sapwood 
water and oil 


The abnormal absorptiveness 
molded southern pine exposed rain 
water has helped explain certain per- 
plexing cases early decay exterior 
millwork buildings. Also, now 
apparent that variable mold infection 
pine often has contributed erratic 
penetration and absorption preserva- 
tives applied both pressure and non- 
pressure methods. Much this non- 
uniform treatment formerly 
cribed uncontrollable natural differ- 
ences the wood. 


interesting question raised 
the earlier work was whether preserva- 
tive treatment impervious woods 
might facilitated inducing heavy 
Trichoderma development 
Such heavy molding was obtained 
southern pine spraying the freshly 
peeled wood with aqueous solutions 
sodium ammonium fluorides. Post 
wood prepared this manner and 
soaking treatments 
often absorbed times much 
preservative solution matched mold- 
free 

The main purpose the present 
study was determine the effect 
molding the permeability Doug- 
las-fir sapwood. secondary objective 
was ascertain whether heavy growth 
Trichoderma Douglas-fir could 
cencouraged slow seasoning, 
supplemented with sodium fluoride 
solutions. Trichoderma often occurs 
practice unseasoned Douglas-fir lum- 
ber and round products, but heavy de- 
velopment the mold not common. 
Douglas-fir was selected for study be- 
cause species great commer- 


Lindgren, Ralph Permeability south- 
ern pine affected mold and other fungus 
infection. Amer. ood-Preservers’ Assoc. Pro- 
ceedings. No. 48, pp. 158-168, 1952. 


cial importance and has that 
resists penetration liquids. 


Methods Test 


diameter were obtained 
August 1952 from young 
fir plantation near Corvallis, Be- 
fore they were peeled, the were 
kept continuously wet under 
water. Less than hours elas; be- 
tween the time the finished 
given treatment group were and 
stacked. The total time that 
phase the study was less than days. 

Four test groups, each 
tion sodium fluoride water. Group 
was the unsprayed control 
Group was sprayed with percent 
solution equal mixture sodium 
pentachlorophenate and borax. Group 
was sprayed with aqueous mix- 
ture percent sodium and 
Trichoderma spore inoculum 
from southern pine). 


The four test groups were bulk 
separately the ground 
foundation areas beneath four 
piles lumber the Oregon 
Products Laboratory. All groups «xcept 
No. were wrapped immediately with 
35-pound asphalt roll roofing pre- 
vent rapid surface drying the posts. 
After approximately the 
wrapped groups were uncovere and 
the posts all groups were open 
They were then moved for 
ture content. 

Five representative posts from 
the four groups were 
studies Madison, Wis. the 
tive permeability the test 
One comparison was made with 
sections that were cut from each the 
resin and soaked for hours 
servative solution maintained 
second test compared 1-foot sect 
not end coated, that were soaked 


AUGUST, 


Figure molding (posts and some sap stain (post show typical infection Douglas-fir post groups (below). 
Post was unsprayed, post sprayed with percent sodium fluoride plus Trichoderma inoculum, post with sodium pentachlorophenate 
borax, and post with percent sodium fluoride. 


% 


hour 180° and immedaitely after- 
ward for hour about 85° The 
solution used both tests 
was 50-50 mixture coal-tar creo- 
sote and light petroleum oil. Data 
recorded for each section were the di- 
the section, its depth sap- 
wood, the amount solution absorbed 
weight, and the depth solution 
penctration determined visually. 

Conventional techniques were em- 
ployed cut and stain thin sections 
for examination under the microscope. 
All tests groups were represented the 
wood given microscopical study. 

Surplus experimental posts were 
given the Oregon Forest Products 
Laboratory for additional tests with pre- 
servative treatments. The results 
these comparisons are reported 
Graham separate paper. 


Results Tests 


Differences the outward appear- 
ance the four groups are illustrated 
figure Heavy infection that im- 
parted greenish color surfaces was 
typical unsprayed posts and the two 
sprayed with sodium fluoride 
solutions. contrast, posts sprayed 
with the highly fungicidal mixture 
sodium pentachlorophenate plus borax 
remained uninfected and bright 
color. the infected groups, surface 
development fungi was least 
ant posts sprayed with sodium fluor- 
ide plus Trichoderma. 

The green mold, Trichoderma, 
dominated all infested groups and 
some cases produced greyish light- 
black mold sp.) and 
fungus (probably Ophiostoma 
appeared some posts.* Such 
Spots were most common posts 
Davidson, Rocky Mountain Forest 


Station, Fort Collins, Colo. exam- 
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the unsprayed group. Apparently, 
ternaria was superficial, where- 
Ophiostoma penetrated and stained 
deeply into the sapwood. Decay fungi 
were not evident any the posts. 

Relative absorption 
the preservative solution are shown 
table and figure Average absorp- 
tion per post was three five times 
greater for the infected than for the 
bright group posts. Similar differ- 
ences between infected bright 
wood were shown the relative 
depths radial penetration the pre- 
servative The largest and 
smallest increases permeability asso- 
ciated with infection were shown 
the unsprayed group and the group 
sprayed with sodium fluoride plus 
choderma inoculum, respectively. 

Microscopical studies 
wood revealed that the fungi had pri- 
marily attacked the wood rays and 
other parenchyma cells the sapwood. 
The outstanding characteristic such 
wood was the partial complete oblit- 
eration parenchymatous tissue (fig. 
3). This created large number 
passages the sapwood. Some 
penetration the bordered pits 
hyphae also was observed, 
sibly provided additional openings 
the wood. 


Figure 2.—Penetration oil preservative solution uninfected 
specimen (below) compared moderately heavily 
infected specimens and Douglas-fir. 


Discussion 


The effect heavy molding 
type but less pronounced 
reported earlier for southern 
both cases, permeability the wood 
was greatly increased and breakdown 
the parenchyma cells characterized 
the infected wood. Since 
rated highly resistant liquids, any in- 
crease absorptiveness particular 
interest. 


Heavy development local mold 
Douglas-fir was obtained simply 
preventing rapid drying the 
wood. Scattered sap stain also 
this unsprayed wood. Posts sprayed 
usually showed much mold, but not 
sap stain, the unsprayed posts. This 
indicated, southern pine, that the 
spray permitted heavy molding the 
fluorine-tolerant Trichoderma but had 
discouraged development other com- 
fungi. Unex- 
pectedly, posts sprayed with mixture 
sodium fluoride and Trichoderma in- 
oculum were least molder and changed 
permeability. One possible explana- 
tion that the southern strain 
inoculum used was less adapted than, 
and was antagonistic to, local strains 


HEAVILY MOLDED COMPARED MOLD-FREE DOUGLAS-FIR POSTS 


Spray treatment 


Exterior appearance 
of fresh posts 


seasoned posts 


6-in. Sections End-coated with Resorcinol Resin, Soaked 48 Hr. at 80° F. 


Sod. pentachlorophenate 
and borax 

Sodium fluoride 

Sod. fluoride plus mold 

Untreated 


Bright——no infection 
Heavy mold 
Moderate to heavy mold 


: Heavy mold plus light stain 


1-foot Sections, not End-coated, Soaked 1 Hr. at 180° F., 1 Hr. at 85° F. 


Sod. pentachlorophenate 
and borax 

Sodium fluoride 

Sod. fluoride plus mold 

Untreated 


Bright—no infection 
Heavy mold 
Moderate heavy mold 


Heavy mold plus light stain 


Preservative Side pene- 
absorption tration! 
diam.' depth age! Range zone mum? 
In. In. Lb.per per In. In. 
cu. ft. cu. ft. 
3.8 1.5 1 0.9- 1.5 .07 .32 
3.9 1.4 3.9 3.1- 5.1 .33 58 
3.6 1.4 3.0 1.7- 4.3 .30 .54 
3.5 1.4 4.0 2.4— 5.2 .33 59 
3.7 1.3 1.6 1.4- 1.8 .10 .33 
3.8 1.4 7.3 4.3-12.1 .43 .70 
3.7 1.3 6.0 3.0-10.5 .38 .65 
3.5 1.4 8.0 4.6-10.8 .74 


'Each figure represents the average for five post sections. 
“Maximum depths of penetration usually were limited to summerwood bands. 
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Douglas-fir. Another reason might 
have been that conditions storage 
somehow were less conducive heavy 
molding than those for the other 
groups. 

The practical implications 
creased permeability due molding 
have been discussed detail for south- 
ern Heavy molding Doug- 
las-fir apparently would similar 
significance relation the decay 
wood use and the penetration and 
absorption preservatives treating 
operations. Such molding was obtained 
without difficulty under the conditions 
these tests. However, the extent 
which occurs practice and demands 
control because deleterious effect 
needs further study. Also con- 
sidered the question whether in- 
duced heavy molding has any possible 
application the treatment Douglas- 
fir with preservatives. 


Lindgren, Ralph and Harvey, George 
Decay control and increased permeability 
Southern Pine sprayed with fluoride solutions. 
Jour. For. Prod. Res. Soc. Vol. pp. 250- 
256, Dec. 1952. 


Figure 3.—Photomicrograph intact condition wood ray cells uninfected pos (A), 
compared open condition rays heavily molded wood (B). 


The Preservative Treatment Douglas-Fir Post 


Sections Infected With Trichoderma 


ROBERT GRAHAM 


Charge, Wood Preservation, Oregon Forest Products Laboratory, Corvallis 


Douglas-fir post sections, some infected with Trichoderma 
mold and some free from mold, were treated the soaking, hot— 
cold bath and pressure processes. Retention the preservative 
generally was twice great molded posts; penetration also 
was deeper and more uniformly distributed. 


DEVELOPMENT mold fungi 
the sapwood southern pine 
posts has been shown increase the 
receptiveness the wood preserva- 
tive treatment the partial com- 
plete breakdown the ray 
Although the ray cells constitute only 
from six eight per cent the total 
tribution would facilitate the uniform 
distribution preservative within the 
wood structure. Also, the destruction 
part the ray cells apparently has 
little effect the strength 
the wood, providing wood-destroying 
fungi are not present. 

The treatment freshly cut wood 
dipping low concentrations 
certain chemicals used for anti-stain 
contributed article. 

ern pine affected mold and other fungus 
infection. AWPA Proceedings 1952. 


woods the United States and their signicance. 
Jour. Forestry 1922. 
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fungi has been shown stimulate the 
development specific molds reduc- 
ing eliminating the competition from 
other 


The encouraging results obtained 
from spraying pine posts with sodium 
fluoride, and sodium fluoride plus 
Trichoderma (1), 
prompted interest the Depart- 
ment Agriculture similar study 
Douglas-fir. This interest led the 
establishment the present coopera- 
tive study. 

Arthur Some molds wood 


favored certain toxicants. Jour. Agr. Res. 
78:695-703. 


Dr. Lindgren and Dr. Ernest 
Wright, pathologists stationed the 
Forest Products Laboratory and 
search the Pacific Northwest Forest 
and Range Experiment Station, 
tively, initiated the study Douglas- 
fir and procured and prepared the test 
material, including the spraying, 
oculating and piling the posis. 

The preservative treating 
ysis treatments were performed 
the Oregon Forest Products Laboratory. 

This report concerns the 
results obtained treating and 
unmolded Douglas-fir posts 
soaking, hot-cold bath, 
processes. The pre-treatments 
ment are described Table 


Table 1.—RESULTS PRE-TREATMENTS USED STIMULATE AND 
RETARD THE DEVELOPMENT TRICHODERMA MOLD 


Conditi 
Additives Treatment close 
Sprayed—2 per cent sodium Heavy 
Mold Sprayed—2 per cent NaF and 


AUGUST, 


. mic 


Procedure 


freshly cut, peeled, and pre- 
posts were bulk piled outdoors 
groups and covered with 
paper. The posts were left 
manner for about days during 
the summer and fall. They were 
uncovered and open-piled until 
vinter, this time they were re- 


indoors, where they seasoned 
mo. ure content nine per cent. 

2-foot sections were cut from 
the portion each post. Both 
each section were coated with 
185 retard end-penetration. 
sections from each the 
four pre-treatment groups formed 
charze for each the preservative 
treating processes used (Table 2). 


preservative was deter- 
mined weighing the post sections 
before, during, and after treating. The 
treated sections were 
wise, then surfaced, and photographed 
show the extent penetration 
(Figure 1). 


Mold Development 


All posts except those sprayed with 
were heavily molded. 
The untreated posts appeared con- 
tain much more mold than the 
posts that were sprayed stimulate 
mold Cross sections 
the molded posts revealed the presence 
stain fungi. The posts treated with 
Permatox were bright and free 
mold and stain. 

appears that mold development 
Douglas-fir can stimulated solely 
bulk piling and covering the freshly 
cut material. However, the increased 
possibility the development decay 
fungi during this covered period, partic- 
ularly when material would held 
over winter, would necessitate the use 
chemical sprays prevent this hap- 
pening. Although the per cent 
sodium fluoride spray did not prevent 
some development fungi, the 
presence statin would have little 


SOAKING 
(WATER WITH DYE) 


SOAKING 
PETROLEUM 


HOT-COLD BATH 
(CREOSOTE PETROLEUM 


Figure 


PRESSURE 


Table 2.—PRESERVATIVE TREATING SCHEDULES 


Process Treating solution 
Creosote-petroleum* 
Creosote-petroleum 


*A 50/50 creosote-petroleum mixture. 


Table 3.—RESULTS PRESERVATIVE TREATMENTS 
Material added before bulk piling 


Schedule 


Hot bath—2 hr. 220° 

Cold bath—4 hr., cooled to 135° F 
Heating—1 hr. 210° 
Pressing—1 hr. 210° and 100 psi 


Treating Process Diam 
In. 

So: 
3.8 
After Hot 
mater Cole 
cuum 


NaF 


Sap Reten- Sap Reten- Sap Reten- Sap 
depth tion Diam depth tion Diam. depth tion Diam depth tion 
In. Ib/cu ft In. In. lb/eu ft In. In. Ib/cu ft In. In. Ib/eu ft 
4.1 6.5 3.7 1.0 4.0 3.7 1.2 3.3 4.3 1.2 5.5 
4.6 3.9 1.0 3.6 4.0 1.3 4.0 4.3 
1.2 3.6 3.1 0.9 3.0 0.8 
1.8 0.9 2.2 
5.5 2.5 
1.2 3.5 1.2 3.1 0.9 3.1 0.8 
12.7 13.4 
9.6 9.6 1 9.9 


6.5 


6.1 


| 
ERAGE, ALL 3.0 6.7 
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deleterious effect most products 
which heavy preservative retentions 
are required. 


Retention Preservative 


Generally, the molded posts retained 
twice much preservative did un- 
molded posts (Table 3). The differ- 
ences retentions between molded and 
unmolded posts were greatest when 
and least when soaked This 
same tendency was noted 

Retentions obtained the hot-cold 
from two three times 
greater molded posts; retentions ob- 
tained the pressure process were 


molded posts. The high retentions 
after pressure, and the high recovery 
during the final vacuum period, indi- 
cate that for treatments reten- 
tions may more closely controlled 
molded than unmolded wood. 


Penetration 


Penetration was deeper, more uni- 
form, and more heavily concentrated 
the molded posts (Figure 1). Pene- 
trations obtained soaking were not 
good, but longer soaking time may 
have produced better treatment with 
the creosote-petroleum solution. Ringed 
penetration (treatment summerwood 
bands) was typical unmolded posts 
treated the pressure process: the 


penetration molded posts 
formly deep. 


Conclusions 


The use sodium fluoride 
growth mold bulk-piled and 
ered Douglas-fir posts. However, 
chemical spray may desirable 
tard the decay 
when material stored for 
long periods time. 

The presence mold and stain 
generally doubles the retention pre- 
servative solutions, and the 
depth and uniformity their 
tion. 


Variations Preservative Tolerance 


Wood-Destroying Fungi 


ROBERT ZABEL’ 


Associate Professor, State University New York, College Forestry, Syracuse 


Information the approximate preservative threshold reten- 
tions and differences resistance exhibited various fungi 
specified preservatives are presented. Striking differences 


sistance are noted. 


ARE becoming in- 
creasingly aware the important 
physiological variations that exist be- 
tween morphologically 
closely related organisms. 
logical variations are apparent the 
strikingly different tolerances many 
fungi fungicides. Evidence has been 
accumulating which indicates substan- 
tial differences the resistance cer- 
preservatives. These variations 
sistance have significance decay con- 
and particularly the 
evaluation fungicides. this paper 
additional data are presented 
servative resistance tolerance cer- 
tain fungi, and their implications 
preservative testing and decay control 
programs are discussed. 


Fungi Resistant Wood 
Preservatives 


Many cases fungi demonstrating 
considerable resistance specific toxi- 
cants are reported the medical, 
microbiological 
literature. Those which concern wood- 


author gratefully acknowledges advice 
analysis data from Dr. Scheffer, 
Division of Forest Pathology at Forest Prod 
ucts Laboratory, Madison, Wisconsin, 
laboratory phases this from 
Bert Zuckerman, Illinois State Natural 
History Survey, Urbana, Illinois; and Frederick 
Brown, State University New York Col- 
lege of Forestry, Syracuse, New York. 
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inhabiting fungi and toxicants used 
wood preservatives are reviewed briefly. 
Richards (10, 11) reported that 
common wood-destroying fungi differ 
their relative resistance sodium 
fluoride and zinc chloride. Lenzites tra- 
bea was shown resistant both 
sodium fluoride and 
Poria incrassata and Lentinus lepideus 
were found least resistant respec- 
tively sodium fluoride 
chloride. studies treatment 
wood double diffusion method 
(1) indicated Lenzites trabea 
copper and Coniophora cerebella 
rather tolerant copper and 
tible arsenic. Cartwright and Findlay 
(3) report Lenzites trabea highly resist- 
ant arsenic, Lentinus lepideus resist- 
ant creosote and tar oils, 
cerebella resistant zinc and cadmium 
compounds, and vaporaria 
ant copper. preservative evalua- 
tion studies Duncan and Richards (5) 
selected test fungi chiefly the basis 
observed resistance the particular 
preservatives under test. Lentinus lepi- 
deus was more resistant creosote. 
pentachlorophenol than other test 
Poria monticola was resistant creo- 
sote, pentachlorophenol, 
Hirt (6) isolated Porta 


quently from wood 
failed service. Laboratory re- 
this organism have resis 
copper naphthenate. Hudson (7) 
has shown that Poria radiculosa very 
tolerant weathered creosote 
materials. 

the related field lumber stain 
control there are several indications that 
commonly-used toxic chemicals 
resisted certain molds and wood 
staining fungi (2, 14). 
(4) reports resistance high concen- 
destroying fungus 
nae. Recent studies Marsden 
this unique fungus indicates 
resinae actually metabolizes portions 
creosote and may decrease its tox 
These reports indicate that 
show variations resistance 
tain wood preservatives. 


Preservative Toxicity 
Objective 

The objective this investig 
was determine the comparative 
ances and threshold concentration. 
several commonly-used test 
the preservatives creosote, 
cury oleate, copper 
pentachlorophenol using star 
evaluating procedure. 


Material and Methods 


These tests were initiated 
and completed All test 
* Threshold value of a preservative is ( ed 
the least amount the preservative 
prevent decay under test 


conditions. 
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durcs with certain exceptions enume- 
subsequently were conducted ac- 
the standard National 
Manufacturers Association 
for testing toxic properties 
preservatives (13). 


Table 1.—AVERAGE WEIGHT LOSSES TEST BLOCKS TREATED VARIOUS RETENTIONS 
PENTACHLOROPHENOL, COPPER NAPHTHENATE, PHENYL MERCURY OLEATE, 
AND CREOSOTE EVALUATED THREE TEST FUNGI USING 
STANDARD LABORATORY EVALUATION PROCEDURE 


Average weight loss“ of test 
blocks in per cent 


Concentration 
Preservative retention 


evaluation procedures relating per cent trabea monticola lepideus 
staid testing were not used. Certain PENTACHLOROPHENOL 
are included for reading conven- 0.50 
d . 0.314__ 2 : 0.87 0 0 0 
Pest Fungi: The test fungus COPPER NAPHTHENATE 
.056__ A .165 35 
and window sash. Two addi- 0.009 
sed this study. 3.6 10.0 
5 
square bottles were used decay cham- 23.5 
agar were poured into Untreated Untreated blocks 


sterilized and then gelled with the 
chambers placed their side. The 
decay chambers were planted with 
cm. squares active mycelium from 
the various test fungi and incubated 
80°C. for weeks. During this period 
the fungi formed heavy mats myce- 
lium over the malt agar surface. 


Test Blocks: Test blocks 0.25 inch 
(longitudinal direction) 
(tangential direction) were sawed from 
Pinus ponderosa sapwood. Volumes 
each block cubic centimeters and 
equilibrium moisture content weights 
were determined. 


Preservatives: The 
lected for testing were pentachloro- 
phenol, copper phenyl 
mercury oleate, and Seven 
concentrations 
were prepared that the estimated 
within the range and four the con- 
centrations less than the threshold value. 
Concentrations were determined from 
fractions the estimated threshold con- 


Laboratory, Madison, Wisconsin. 


pentachlorophenol was supplied by the 
Dow Chemical Company, Midland, Michigan. 
per cent assay chlorinated phenols was 

calculating amount of chemical 
concentrations. The copper naphthenate 
pplied the Nuodex Products Co., Inc., 
th, : as a concentrate containing 
cent metallic copper. Concentrations 
per weight basis. The phenyl mercury 
and Co., Wilmington, Del., 
cent concentrate. The creosote was ob- 
from Bell Telephone Laboratories, Mur- 
evaluated Duncan and Richards who 
its analytical composition (5). 
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“Average weight losses are based on eight test blocks, occasionally less because of block contact with 
malt agar during test or contamination. Weight loss values exhibited considerable variation, particularly 
at the approximate threshold value. Calculated coefficients of variation at approximate threshold values 
ranged from .3—.5 so all average weight loss values are rounded to nearest per cent. A few blocks exposed 
action Lenzetes trabea and Poria monticola showed increases equilibrium weight approximately 
one per cent. these blocks possibility that small weight losses were masked the small weight increases 
was eliminated by macroscopic and microscopic study of blocks for evidence of decay. These blocks were 
at concentration ranges above threshold values and were recorded as zero weight loss. 


centrations follows: 2/6 threshold, 
3/6 threshold, 4/6 threshold, 5/6 
threshold, 6/6 threshold, 
hold, and 8/6 threshold. All concen- 
trations were expressed per cent 
weight basis the total solution. 
all cases xylene (C.P.) was used 
diluent for the Enough pre- 
servative solution was 
series blocks for various fungi were 
treated with aliquots from the original 
solution. 

Test Block Preservative Treatment: 
Test blocks for each concentration 
preservative were placed chamber 
and vacuum 600 mm. mercury 
drawn for minutes. the end 
this period the treating solution was 
admitted the chamber without ad- 
mitting air. When the blocks were cov- 
ered with solution the vacuum was 
leased and the blocks held 
mal air pressure for minutes. Test 
blocks were then allowed drain for 
minute closed chambers screens 
over solution xylene. Blocks were 
removed individually 
within seconds nearest 0.01 
gram. Differences between equilibrium 
weight determined preservative absorp- 
tion. Preservative absorption 
pressed pounds per cubic foot pre- 
servative. Eleven were treated 
for preservative concentration, 


for exposure fungi decay cham- 
bers, and for determination block 
weight loss due volatization pre- 
servative during incubation. Eleven un- 
treated blocks were decayed each 
test fungus series control blocks. 
These blocks were handled throughout 
the treated blocks with the excep- 
tion preservative treatment. 


Conditioning: Treated test blocks 
were stored screens for days, 
then heated for hours oven 
Test specimens were vacuum 
treated (as before) with distilled water 
and leached for days distilled 
water replaced according prescribed 
schedule. The test blocks 
ferred constant temperature-rela- 
tive humidity room until constant 
weight was attained. Equilibrium mois- 
ture content weights were made for all 
treated blocks and controls. All blocks 
were surface sterilized steaming for 
aseptically appropriate 14-day old 
decay chambers above the fungous 
mycelium glass 

Incubation: The blocks were incu- 
bated the decay chambers for days 
the test, specimens were removed, 
weighed immediately for moisture con- 
tent determinations. Test blocks were 
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again conditioned the constant tem- 
perature humidity room and the decayed 
equilibrium weights determined. Vola- 
tization losses for the various preserva- 
tive concentrations were determined 
from special blocks and the equilibrium 
weight losses decayed treated blocks 
corrected accordingly. Weight loss per 
cent® treated test blocks and controls 
were calculated, Standard deviations 
mean weight loss classes 
cients variation were computed. 


Results 


between retention 
the preservatives and average weight 
loss the test blocks are classified 
test fungi and presented Table 
Weight losses individual blocks 
variation indicated coefficient 
variation values, analyzing these data 
main emphasis placed the lowest 
preservative retentions which controlled 
decay the blocks. 
values determined are approximate 
that they measure only the least reten- 
tion the preservative, 
studied, that protected the test blocks. 

The test fungi many instances 
demonstrate important differences 
resistance the preservatives under 
test. Lenzites trabea proved most 
resistant The 
approximate threshold for this organ- 
ism was 0.224 per cu. ft. pen- 
monticola and 
Lentinus lepideus did not cause decay 
retentions 0.168 and 0.133 per 
tively. 

The greatest variations the resist- 
ance these three fungi preserva- 
tives occurred with copper naphthe- 
nate. Poria monticola demonstrated 
strong resistance copper naphthenate. 
the concentration ranges employed 
these tests only slight decrease 
decay rate was observed the heaviest 
retention 0.093 Ibs. per cu. ft. 
copper naphthenate. much more 
decay occurred test blocks treated 
with retentions 0.056 per cu. ft. 
and less, than untreated controls. 
trabea was inhibited 
approximate retention Ibs. 
per cu. ft. whereas Lentinus lepideus 
was unable effectively attack wood 
containing 0.035 per cu. ft. 
other studies the writer has observed 
ant other copper containing preser- 
vatives such copper quinolinolate. 

Differences the resistance the 
fungi phenyl mercury oleate were 
also evident. terms block decay 
Lenzites trabea was inactive ap- 
Weight loss per cents treated test blocks 


were computed using treated equilibrium weight 


tent weight was base weight for the controls. 
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proximate retention 0.0071 per 
cu. ft., monticola 0.0058 
per cu. ft. and Lentinus lepideus caused 
decay the lowest retention the 

Lentinus lepideus exhibited consider- 
able resistance creosote. 
proximate retention 6.0 per cu. 
ft. prevented decay. The other fungi, 
Lenzites trabea and 
caused decay approximate reten- 
tions 3.6 per cu. ft. 

Comparison these approximate 
threshold 
resistence certain fungi show 
cific preservatives and that these resist- 
ance patterns vary with the fungi and 
with the preservatives (Table 1). 

Occasional test blocks treated with 
preservatives other than creosote and 
exposed decay action trabea 
and monticola showed approximately 
per cent increases equilibrium 
weight. Such blocks though not con- 
tact with agar were invariably high 
moisture contents end the test. 
The possibility that small weight losses 
were masked small weight increases 
was climinated microscopic study 
blocks for evidences decay. 

Vapors from the various treated test 
blocks appeared differentially affect 
the growth rate and cultural character- 
istics the test fungi. Creosote and 
pentachlorophenol treated blocks caused 
mycelium their vicinity turn 
brown and appeared initially repel 
the mycelium. These effects were evi- 
dent only the first few weeks incuba- 
tion. Volatization losses the preser- 
vatives from undecayed test blocks dif- 
fered. These losses increased directly 
with retention and highest retention 
were approximately 2.7 per cent for 
creosote and 0.5 per cent for the other 
preservatives. 


Discussion 


These data suggest the value 
using several test fungi for laboratory 
particularly significant those tests for 
wood products where the relative im- 
portance fungi causing decay serv- 
ice unknown. Test fungi should 
selected basis economic import- 
ance causing decay the type 
wood product the preservative 
planned protect and resistance the 
preservative under test. Preservative 
evaluation results based single test 
fungus are likely distorted the 
particular resistance pattern that 
organism. those unusual instances 
where single organism known 
cause most decay wood product 
such trabea sash and door mill- 
work, use single test fungus may 
adequate. 

those 
fungi which cause decay test stakes, 


posts, and wood other types 
service tests will increase the reliability 
and applications such data. For 
ample results from extensive ficld 
stake test northern New York 
kinds preservative and type pre- 
servative treatment revealed numerous 
instances where dip treated 
decayed before untreated 
Such unusual cases may 
preservative being tested. also 
phasizes the danger inadequate tr. 
ments. Increased knowledge about 
fungi destroying major types 
wood products and their various 
servative resistances will greatly 
the reliability preservative 
tions (laboratory and field) and 
decay control recommendations. 


predict that wood preservatives 
ing different kinds chemically 
patible toxicants would most 
ing fungi. Recent data presented 
Snoke (12) indicates 
preservative effectiveness resulting 
phenol. 


Protective treatments for wood 
used under decay-hazardous condit 
5-6 times even greater than those 
used this study. Such retentions 
values used laboratory 
and reported here. such 
servative resistance fungi would 
adequate treatment and 
service life. 


Summary 


brief review data wood- 
destroying fungi showing resistance 
various preservatives presented. 
vative threshold retentions and dificr- 
ences resistance exhibited 
zites trabea, Poria monticola and 
tinus lepideus 
copper naphthenate, phenyl mercury 
oleate and creosote are presented. 
data indicate striking differences 
tween fungi preservative 
Implications these differences 
resistance the evaluation 
vatives and decay control are 
cussed. 
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Knifing Technique and Test Method When Used 
the Evaluation Hardboard Fir Glue 


ALAN LAMBUTH 


Monsanto Chemical Company, Plastics Division, Seattle, Washington 


The use hardboard faces the manufacture plywood 
panels has complicated testing glue lines. Knifing technique 
alternate shear test described. 


Discussion Knife Testing 


MANUFACTURERS plywood 
glues, are necessarily interested 
for evaluating our prod- 
ucts action. The following informa- 
tion offered sort progress re- 
port new approach product test- 
ing which currently 

now, the problem stressing 
plywood failure for glue line evalua- 
tion has been simple one, handled 
quickly and efficiently the shear test 
machine with which you are 
Over the last several years, how- 
ever, the use various types hard- 
board face stock for plywood has 
grown until now represents sub- 
stantial fraction plywood production 
and has been given the tradename, Ply- 
ron. the introduction this ply- 
wood faced with hardboard that has 
qaure, 

inside glue lines plywood 
pancl faced with hardboard 
Re. meeting the Forest Products 


Society, Pacific section, 


May 17, 1954, Aber- 
Wash. 
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evaluated the conventional shear 
test but the outer glue lines which bond 
the hardboard wood vencer give 
questionable shear results, has been 
our experience that even weak bond 
between hardboard and fir veneer, 
bond which might not stand under 
normal consumer use, will often give 
satisfactory adhesion results when 
stressed failure shear. With good 
bonds and poor bonds alike giving nigh 
percentages hardboard failure, all 
control over the actual quality the 
glue bond lost. 


has been observed for some time 
that knife tests the hardboard-to- 
veneer glue lines often showed more 
glue failure than the corresponding 
shear specimens. These knife results 
were erratic, however, due the tend- 
ency the hardboard break off 
within itself rather than run with the 
split wood veneer does. Except 
cases really poor adhesion, the area 
thus exposed the knife showed much 
better adhesion than actually existed 
the glue line. was found that 
splitting off the hardboard face and 
also the veneer which was bonded, 


then knifing the away from the 
hardboard, the problem could over- 
come and the glue line laid bare. This 
modified technique knifing exposed 
more glue failure than any other test 
method tried before since. 

Since splitting off the fir core and 
hardboard face gave variations thick- 
ness which influenced the test results, 
the knife technique has since been 
duced standard test follows: 

One nine inch strips are cut from 
the panel tested with the direc- 
tion the grain the next 
the hardboard parallel with the long 
dimension the test piece. The strips 
are then given any exposure cycle 
sired, such wet boil tests, and are 
allowed air dry until the surface 
water has evaporated. The hardboard 
faces and approximately 3/32 inth 
wood are sawed off the test 
strips. This thickness wood was 
found about equal stiffness 
wet 1/10 inch hardboard and give 
more consistent knife results than either 
stiffer more flexible wood layer. 
The veneer knifed away from the 
hardboard and the glue line evaluated 
from inspection both surfaces. 
Actually, only about half the width 
the veneer should knifed one 
time, the other half being left place 
for the knife bear on. this way 
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the hardboard prevented from break- 
ing off the knifing progresses, es- 
pecially when wet. The most im- 
portant feature the test knifing 
away from the hardboard. The results 
will reproducible only when this 
done. 

The test strips used this study were 
cut from 5-ply panels bonded with 
various exterior plywood glues. These 
panels were used because the current 
interest Exterior grade Plyron 
and also because the difficulty ob- 
taining poor shear results even when 
glue line weakness was known exist. 
One inch was sclected the width 
standard knife strip order per- 
mit the same degree exposure during 
the wet and boil tests now given 
shear test pieces. 


Once was determined that the knife 
technique actually tested the hardboard- 
to-veneer glue bond dry sample 
strips, was tried means stress- 
ing failure similar test strips which 
had been given the normal wet and boil 
shear test cycles. Knife results these 
test strips correlated the dry knife re- 
sults the same samples but were 
somewhat higher hardboard failure. 
Relative weakness adhesion could 
still separated, however. The dry, 
wet, and boil shear results for the same 
set samples were all 
board failure. The following table gives 
typical comparison standard knife 
and shear tests for Plyron bonded 
with Exterior plywood glue. 
ply the knife values ten obtain 
percent wood and/or hardboard failure. 
(Cf. Table Page 6). 

Several conclusions may drawn 
from this brief study, and several basic 
questions remain answered. 

First all, felt that the knife 
approach testing Plyron has definite 
merit, evidenced the fact that 
panels which tested straight 
cent hardboard failure shear gave 
hardboard failures ranging from zero 
100 percent when re-examined the 
standard knife technique. Within rea- 
sonable limits, the knife results are re- 
producible. 

The standard dry knife test the 
most severe test have found date 
for testing the bond between hardboard 
and wood veneer. Any shallow adhe- 
sion, rash type blisters, bare areas are 
immediately exposed. possible that 
the test may unnecessarily severe, and 
then again may good indication 
the worth the product for rough 
consumer use, panel well bonded, 
still shows 100 percent hardboard 
failure this test, however. 

The knife test permits examination 
the actual glue bond after various wet 
and boil cyclic tests. The shear test again 
may misleading. With the particular 
samples used this study, was found 
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Table SHEAR AND KNIFE TEST RESULTS PLYRON 
BONDED WITH PF3003 GLUE 


Modified Knife Test* 


Wet 
Exp. No. Spread Temp. Dry 


1-1 
6-7 
2-4 
9-9 
6-7 
9-10 


Panel Construction: 5-Ply 


Shear Test 

Wet Boil Dry Wet 
8-1 8-2 94-100 
7-1 9-2 

9-1 

10-10 

6-9 

9-9 9-10 

7-9 

10-10 

7-8 7-9 

6-8 
10-10 


Platen Pressure: 175 psi 


Fir Cores and Centers 


1/10” Hardboard Faces 


*Each pair figures represents separate test sample. 


figures ten. 


that the knife test was harder the 
hardboard than the glue bond. This may 
well universally true Plyron 
bonded with Exterior plywood glues. 

The results the knife test cannot 
interpreted with the same degree 
fineness that wood failure now read. 
essentially gross test, separating 
only the good bonds from the fair and 
the fair from the poor. Just how much 
hardboard failure constitutes satisfac- 
tory bond for all practical purposes 
not yet known, but the knife test will 
undoubtedly accurate enough 
tablish and maintain working limits 
adhesion. 

The knife test has been tried only 
Plyron made with few representa- 


obtain percent wood failure, the 


tive types hardboard thus far. 
these results felt that the 
will work with any board, but this has 
yet proved. 

The dry knife test would 
good mill test for quality 
for resin glued 
Once working limits adhesion 
been established for this test, the 
knife strips cut from end trim, nce 
the core direction the strips cor- 
rect for doing so. Incidental 
the knife versus shear test for quality 
control are the fact that the test 
exposes three times more glue line 
per test piece and also that requires 
special equipment perform. 


RE-SAW ALONG DASHED LINES TO OBTAIN VENEER-HARDBOARD TEST STRIPS 


TEST STRIP AFTER KNIFING 


| 
<x 
AUGUST, 


Log Grading 


OSTRANDER 


Northeastern Forest Experiment Station, Forest Service, Dept. Agriculture, Upper Darby, Pa. 


Today have only limited amount high-quality timber; 
and the proportion low-quality timber increasing fast. 
result this situation, the Forest Service has carried in- 
tensive research develop standard log grades measure 
timber quality. Now these techniques for measuring quality are 
rapidly reaching par with those for measuring volume timber. 


suitable means making accurate 
and timber quality appraisals. They 


also provide operating control 


enable timber cutters and mill oper- 


ators get the most profit out the 


woods. 


The purpose this paper de- 


scribe the current developments such 
quality appraisal systems. the past 


many systems have been proposed 
the job. Some followed partially the 
principles discussed, others used 
different approaches the problem. 

Early efforts industry and technical 
agencies formulating log-grading sys- 
tems were based, quite naturally, 
opinion and judgment. Limits were 
generally established log diameter, 
log length, and frequency log defects. 

Such approach the problem 
works fairly well for some purposes, 
such grading logs suitable for hard- 
wood structural timbers; but falls far 
short doing satisfactory all-around 
job. particularly unsuitable grad- 
ing logs sawed into hardwood fac- 
tory lumber, that is, lumber that 
graded the National Hardwood 
Lumber Association’s standard rules. 

These early attempts log grading, 
especially for factory lumber, met with 
indifferent success. They failed rec- 
ognize and evaluate objectively all the 
that influence the value indi- 
vidual logs. 


Basic Principles Quality 
Appraisal 


Many problems are involved de- 
veloping general and uniform log- 
Logs and trees vary 
over the quality. are in- 
buying and selling 
which themselves vary consider- 
ably from place place. Milling prac- 
change from time time; 
log top all this, in- 
log could sawed into any 
several end products, each 
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different system quality rating. Ex- 
amples this situation would the 
production high-value factory lumber 
low-value dunnage lumber from 
large clear sound logs and the produc- 
tion low-value factory lumber 
high-value select dimension from logs 
with small sound defects. 


first importance, then, recog- 
nition basic use classes timber 
logs. must tolerant the fact 
that all logs are not suitable the pro- 
duction items destined for the same 


even similar uses. Therefore can- 
not accurately gage the value log 
unless know the use put 
to. Specifically, are grade hard- 
wood logs that are sawed into 
factory lumber (as defined above), 
should use grading system that will 
segregate the logs into quality groups 
that reflect the value the hardwood 
lumber items (as defined the official 
N.H.L.A. rule book) that can manu- 
factured from them. The system should 
also reject any log that not suitable 
for the product. 

view the complexity the 
problem, certain broad principles can 
set insure orderly approach 
log grading. These principles are: 


(1) arbitrary scale descend- 
ing desirability items must 
formulated. 


POSSIBLE PRODUCTS FROM TOTAL CUBIC 
VCLUME TREE ANY CLASS 


Stem, top, limbwood 
reasonably straight, and 
practically available with 
smallest piece long and 
diameter top inside bark 


SULTABLE FOR 
VENEER 


Pieces over diameter top 


inside bark and over long 
with other characteristics 
specified 


FACTORY SHOP LUMBER 
AND VENEER LOGS 
Suitable for manufacture 
into lumber graded 
under National Hardwood 
Lumber Association Rules 
for Standard Lumber and 
for manufacture into 

veneer products, 


beams 


Figure 


TIE HEAVY LOGS 
(STRUCTURAL) 

Not suiteble for factory 
lumber, but suitable for 
manufacture into products 
National Hardwood Lumber 
Association Rules for 
construction lumber, 
the Association Ameri- 
can Railroad's Cross Tie 
Specifications, Ameri- 
can Society for Testing 
Materials standard speci- 
fications for structural 
wood joist and planks, 
stringers, and 
posts and timbers. 


Pieces wood over diameter 
top insite bark, consisting 


crooks, elbows, knotty sections, 
etc., which cannot handled 
piled readily; any section 
tree which not practically 


FOR OTHER USES 


straight pieces over 
long diameter top 
inside bark, ‘and not meeting 
Sawing specifications. Includes 
pulpwood, distillation wood, 
wood, fuelwood, piece 
products, 


BOLTS 
Pieces. over diameter top 
inside bark and from 
long, with other 


LOCAL-USE MISCELLANEOUS 
PRODUCT LOGS 
Not suitable for mamfac- 
ture into factory lumber, 
ties, Products 
not covered any stand- 
ard specifications, but 
are suitable for variety 
uses when low strength, 
durability, appearance 
requirements. They are 
generally sgld local 
restricted market for 
such uses secondary farm 
buildings, box boards, mirie 
ties, industrial blocking, 
and miscellaneous local 
construction. They are 
usually sold directly 
the user the producing 
mill 
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(2) Classing and grading factors 
must such that identification 
can precise and consistent. 

(3) The system must related 
closely possible current 
utilization practices. 

Specific decisions can then formu- 
lated govern the working system. 
These are: 

(1) judging desirability, sawed 
(and veneered) products are 
given preference over others. 

(2) Logs are preferred 
(bolts being defined sections 
tree cylinder less than feet 
long). 

(3) Logs are divided into basic use 
classes, arranged descend- 
ing scale follows: 
Hardwoods: 

Use-class I—Factory lumber 
(including veneer) 

Use-class lum- 
ber (including finish) 

local-use items 


Softwoods: 

Use-class I—Finish lumber 
(including paneling and 
piano butts) 

Use-class lum- 
ber 

local-use items 


(Note: The order and may 
reversed for southern softwoods. 

further illustrate this breakdown, 
the flow chart (fig. shows the pos- 
sible breakdown the total volume 
wood hardwood tree any class. 
The picture would similar for soft- 
woods. 

Having broken down the basic raw 
material into use classes, the next step 
tackle the job establishing 
grades within use classes. Again 
possible set principles guide 
their development. These grading re- 
quirements are: 


(1) They must based external 
measurable characteristics 
logs trees and not based up- 
someone’s idea what the 
log tree will yield. 

(2) They must provide substantial 
differential average product 
value between the grades. 

(3) They must relatively 
small quantities logs trees. 

(4) The system must practical, 
that should make use 
terms and methods that can 
understood and applied ex- 
perienced lumbermen 
esters after reasonable amount 
training. 


The question how many grades 
should established within use class 
somewhat difficult settle. After 
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HARDWOOD FACTORY LUMBER LOG GRADE SPECIFICATIONS 


(From Forest Products Laboratory Report D-1737) 


Grading Factors 


Butts 


Position tree 


each 


Log Grade 


Butts and Butts and 
uppers 
Diameter, scaling, inches 16-19 12+ 


Length without trim, feet 


Clear cuttings/2 min.ft. 


n 
n 
=) 
oO 
oO 
~ 
w 
= 
w 


allowance sound defects 15% 30% 


(maximum) 
Percent gross 


volume sound defects 10% 


Cull and sweep allowance (maximum) 


End defect 


See special instructions 


Ash and basswood butts can 12" otherwise meeting requirements for 


small 


10" logs all species can otherwise meeting requirements for 


small 


Otherwise number logs with 51-60% cull can #2. 
Otherwise number logs with 51-60% cull can #3. 


width the 


See instructions Forest Laboratory Report D-1737. 


Figure 


LOGS (STRUCTURAL) 


Position tree 
small end, inches 
Length without trim, feet 
Clear cuttings 


Sweep allowance, maximum 


Butt and Upper 


requirements 


Sounc knots permitted dia. knot 


Single knots 


Sound surface 


defects 
knots 
Surface 
defects 


Interior interior unsound defect 


Knot collar the average the vertical and horizontal diameters 


not more than 1/3 log diameter point 
occurrence, 


Any number occurring within vertical dis- 
tance permitted knot 
diameters not exceed 1/3 
occurrence. 


Any number permitted they slabbed 


the knot swelling measured flush with the surface the log. 


Figure 


long consideration and much experi- 
ence, appears that maximum 
three grades within each class would 
the most desirable number. More than 
three would make the system unneces- 
sarily complicated. Generally speaking, 
the full number grades can justi- 
fied only where there wide range 
value represented the class log 
involved. The Forest Service has worked 
this out for hardwoods 
three grades have been established for 


J 


hardwood standard (factory) 
logs (which, with veneer are 
the most valuable class), whereas 
rent needs have not required any 
ing within the low-value local-use 
There increasing need for 
within the medium-value 
class. 


a 


Present Status the System 


Hardwoods: hardwoods the 
tem pretty well advanced. For the 
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50% 
© 


CLASS SPEC 


IFICATIONS FOR 


LOCAL USE LOGS 


w/o 


absolute 


cull allowed 


cuttings 


end defects 


1/2 diameter small end 


50% 


requirements 


Only requirement that diameter knots, holes, 
rot, shall not exceed 1/2 diameter log 
point 


requirements 


Figure 


factory lumber class, the Forest Prod- 
ucts Laboratory has published com- 
report containing three 
grades and much information their 
The grade specifications have been 
adopted standard the Forest Serv- 
ice for its use (fig. 2). Specifications 
for the hardwood use class 
tural (ties and heavy timbers)—have 
been developed Forest Service Log 
Grade Committee; the 
tions have been approved and adopted 
standard for Forest Service use (fig. 
3). This class will further broken 
down grades when additional 
completed. Suggested specifica- 
tions covering the miscellaneous 
local-use class are given Figure 

present there uniform grad- 
ing system for veneer-type hardwood 
logs. There are numerous local veneer 
grade specifications use, including 
those published the Northern Hem- 
lock and Hardwood Manufacturers As- 
sociation and the American Walnut As- 
sociation. Generally these systems are 
based limited information the 
factors influencing veneer-log quality 
and could improved lot. study 
has recently been completed attempt 
evaluate these factors they control 
quality veneer yield.? 

While the subject hardwood 
grades, let see how they com- 
pare with our hardwood factory-lumber 
log grades. has been commonly as- 
sumed that veneer logs must ex- 
tremely high quality. Such assump- 
tion would therefore indicate that only 
portion the higher quality sawlogs 
would qualify veneer material. 
comparative analysis Forest Service 
and the veneer-log specifications the 
Northern Hemlock and Hardwood 
Association 
assumption false. Actually, vari- 
Forest Products Laboratory. Hard- 
Log Grades for Standard Lumber. Pro-- 
and Results. Forest Prod. Lab. 

1737. pp. illus. Madison, Wis. 1949. 
Factors affecting quality 


logs, Southeast. Forest Expt. Sta. (Un- 
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able portion all three grades fac- 

tory-lumber logs will qualify veneer 

under the rules this association. 
Very little work has been done 


developing standard grades 
wood, although they are greatly 
Plans have been set work this 
sublog material the near future and 
thus round out the over-all hard- 
wood-grading system. 

Softwoods: For Eastern softwoods 
the system not well developed 
the system for hardwoods is. One sub- 
stantial contribution this field the 
system recently developed for southern 
pine (fig. 5). This system uses stand- 
ard yard lumber the base. has 
been given interim status the Forest 
Service, for appears give better 
results than those several other south- 
ern pine grading systems that have been 
used. Further field testing the system 
needed. the results such tests 

The boltwood use class, being 
material, was not indicated in the breakdown 
logs into basic use classes. However, does 


occupy important position the over-all 
hardwood-grading system. 


INTERIM LOG GRADES FOR SOUTHERN PINE 
(Based on unit value of yard lumber outturn) 


Log Any approximately cylindrical tree section. Common usage excludes pieces 
with length less than feet with average scaling diameter inside bark 
small end smaller than 4-1/2 inches. Logs longer than feet are beyond 
the scope this table unless graded several shorter logs. 


Face Any quarter-cylindrical surface running full log length. 

Overgrown Any invisible branch stub buried beneath the log surface but indicated 

knot surface bump disturbance bark pattern. 

Sound Any visible branch, stub, socket which contains neither advance decay 

knot extending log heart nor any hole larger than 1/4 inch penetrating more 
than inches (excludes defects defined 1948 SPIB Rules paragraph 
and 12e). 

Unsound Any visible branch, stub, socket not conforming definition sound 

knot 

Average diameter log inside bark small end nearest whole 

Number overgrown knots plus sum diameters sound knots plus twice 
sum diameters unsound knots. Average diameter knots should 
measured nearest whole inch point where limb would normally 
trimmed, 

Sweep Greatest deviation longitudinal log axis from straight line connecting 
centers of each end of log. It should be measured to nearest whole inch, 
and analogous the middle ordinate arc. 

Bad Any visible knot which large that less than times knot diameter, 

knot any unsound knot, 


Interim Southern Pine Yard Lumber Log Grade Criteria 


Minimum diameter and maximum ag 


gregate knot criteria 
With visible faces 


D217 and 5K=D 
D210 and 2KSD<5K 
and D<2K 


degrade rules: 


and 

D210 and 
and 
but not qualified for higher grade after compliance with following 


D217 and 
D210 and 


(A) Degrade any log one grade equals less than times sweep 


(B) Then degrade any non-Grade log one grade massed heart-rot 
hyphae visible circumferential log surface suggest that fruiting 
has occurred imminent. 


(C) Then degrade any Grade log Grade knots" are too dis- 
persed for containment degree radial sector extending 1/4 


log length. 


Figure 
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4 
Sound 
grade With visible faces With visible faces 


Figure 


are satisfactory, they will adopted 
standard for Forest Service use. 

Here the Northeast still need 
proved systems cover our white pine 
and other softwoods. present the 
Forest Service still using the softwood 
specifications (slightly modified) that 
were developed the Forest Service 
for use during the New England hurri- 
cane salvage program 1938-1943. 
the nearly developed southern pine 
grades live their promise being 
adapted for use other softwoods, 
this would real advance. Plans 
have been made these 
white pine and spruce soon. 

Forest Service groups have worked 
with grades for the softwood structural 
class log but yet have not been 
able put enough work the task 
develop more than bare minimum stand- 
ards for the class. 

developing the hardwood classes 
and grades was found that one set 
grade specifications within class 
proved adequate for all hardwood spe- 
cies. Hopes are that similar scheme 
can eventually worked out for soft- 
wood species. 


Analysis Grading Specifications 

This discussion limited brief 
analysis the various grading speci- 
fications that have received are likely 
receive Forest Service approval 
standard for its own use. 
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Hardwoods 


Factory-Lumber Log Grades: The 
factory-lumber log class has been di- 
vided into three grades. The specifica- 
tions for these grades are correlated 
with the specifications for standard 
hardwood lumber grades. the case 
hardwood lumber, the grade the 
log depends largely the percentage 
log surface that clear cuttings 
minimum length. practice, the 
log visually squared and divided 
into four faces (fig. 6). Each face 
evaluated the same way piece lum- 
ber would graded, with the excep- 
tion that rip and sound cuttings are not 
allowed; all cuttings must clear and 
the full width the face. Experience 
also indicates that the poorest face 
the log can disregarded; the grade 
determination based the other 
three faces. Actually, the poorest the 
three best faces determines the grade, 
everything else being equal. 

Lumber grade yields will vary some- 
what species and diameter within log 
grades. The yield No. common and 
better lumber from factory grade logs 
will range from percent; from 
factory grade logs from per- 
cent; and from factory grade logs 
from percent. Forest Products 
Laboratory Report shows these 
individual yields species and log di- 
ameters. 

The major problem grading fac- 
tory-lumber logs locate clear cut- 
tings. this requires the proper 
evaluation surfaces defects abnor- 
malities any kind. Knots are clearly 
evident; they present problem. 
But the grader usually needs some train- 
ing and experience able accu- 
rately detect and evaluate other less ob- 
vious indications This 
problem treated great detail 
U.S.D.A. Agricultural Handbook No. 
4,4 which everyone who 
wood logs should have reference. 

Once the surface has been graded, 
other less visible factors that limit cut- 
tings must weighed. Often these 
not show the surface. They include 
hidden interior defects and cull por- 
tions the log. Such factors are usu- 
ally evident from inspection ends 
logs. handle them, restrictions are 
made with respect maximum allow- 
able cull and size and location sound 
end defects such mineral stain. Mini- 
mum diameter, minimum length, maxi- 
mum allowable sweep, and position 
log the tree are also important grad- 
ing factors. Illustrated examples the 
three-factory lumber log grades are 

Logs falling into the factory-lumber 
ecksrd, C. R., Putnam, J. A.. and Car- 


woods. Dept. Agr., Agr. Handbook No. 
pp. illus. 1950. 


class are, the class title indicates, 
suitable for manufacture into standard 
hardwood factory lumber. However, 
sound straight low-grade factory-lumber 
logs having small sound knots would 
also qualify for the structural class and 
might actually have higher 
structural material. Naturally would 
the mill operator’s advantaye 
process such logs into structural 
provided had satisfactory 
for them. Use the log classing and 
grading system segregating log: for 
the most profitable uses will more 
pay for the cost applying the 


Structural (Tie and Heavy 
ber) Log Class: mentioned 
ously, this class has not yet been 
down into grades. The major 
affecting the quality this class log 
are size and condition log 
straightness, and soundness 
Many logs falling into this class not 
meet the requirements for the 
lumber class. They are, however, well 
suited for ties and heavy tim- 
bers. Sound, 
factory-lumber logs will also 
specifications. mentioned prev 
there are times when good ness 
produce structural material the 
lower grade factory logs that meet 
tural log requirements. Such 
will hold the percentage No. 
Common and better lumber re- 
maining factory lumber logs. ex- 
ample typical structural class 
presented Figure 10. 


Miscellaneous Local-Use 
This class includes the droppings the 
previous classes down the 
defined. Although this 
may vary with species, 
and economic conditions, its definition 
essential end point. The 
ard” minimum log suggested the 
Forest Service system defined the 
specifications for 
local-use class (fig. 4). 


Softwoods 


Interim Log Grades for Southern 
Pine: This southern pine system dis- 
cussed here because, 
lier, there possibility that the 
The major factors affecting log quality 
under this system are log and 
the aggregate size and number 
present the log’s surface. Log 
must conform with lumber but 
not affect log grade. Sweep, unk 
knots, and knots are 
ary importance. The relationship the 
total weighted knot count the 
eter the log determines the teni 
grade the log. The presence 
sweep, punk knot, and 
gressively lowers the grade 
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GRADE 


A 16-foot bute log 13 inches in diameter at the small end. 

More than $/6 of its grading-face length is clear in two 

sections 7 and 8 feet long. Less than 40 percent deduction A 10-foot log 11 inches in diameter at the small end. More 

for cull or sweep. than 2/3 of its grading-face length is clear in two sections 
each @ feet long. Less than $0 percent deduction for cull 
and sweep. 


4 10-foot log 16 inches in diameter at the small end. More 
than 5/6 of its grading-face length is clear in one section 
2 feet long. Less than 1S percent deduction for sweep; to- 
tal cull deduction is less than 40 percent. 


A 9-foot log 12 inches in diamertr ac the small 

More than 3/4 of its grading-face length ss clear 

two sections”4 and 3 feet long. Less than 50 percent de~ 
duction for cyll and sweep. 


A 12-foot log 20 inches in diameter at the small end. Five- An 11-foot log 18 inches in diameter at che small end. More 
sixths of its grading-face length is clear in two sections than 2/3 of its grading-face length is clear in two sections 


8 and 3 feet long. Deduction for cull and sweep is less 5 and 4 feet long. Deduction for sweep is 30 percent. To- 
tal deduction is less than 50 percent. 
than 40 percent. 


A 16-Foot log 20 inches in diameter at the small end. ‘Less A 16-foot log 22 inches in diameter at the small end. More 
than 1S percent deduction for sweep. Total deduction for than 2/3 of its grading-face length is clear in three sect- 
sweep and rot is less than 40 percent. There are no sur- ions 4, 3, and 4 feet Long. Less than 30 percent deduction 
face indications of defect. for sweep. Total deduction is less than 50 percent. 


GRADE TIE AND STRUCTURAL CLASS 


A 10-foot log 18 inches in diameter at the small end. Ie 
has numerous knots, but none with a knot collar exceeding 
1/3 of the log diameter at the point where it occurs. No 


An 8-foot log 8 inches in diameter ac che small end. More unsound defect. The log is straight; so there is no prob- 
than 1/2 of its grading-face length is clear in two sections lem of sweep 
of 2 feet or longer. Less than $0 percent deduction for ‘ 


cull and sweep. 


A 12-foot log 14 inches in diameter at the small end. More 
than 1/2 of its grading-face length is clear in two sections 


4 and 2 f long. ‘Le h i 
For A 12-foot log 22 inches in diameter at the small end. This 


is a rough log with numerous knots and some sweep. However, 
the knots are within permissible limits and sweep does not 
exceed 1/4 of the diameter of the small end of the log. 


log inches diameter the end. More Figure 10. 

than 1/2 of its grading-face length is clear in three sect- 

Four grades are recognized. There are specifica- 
tions involving Although sweep, punk, and bad knots 
degrade log, none these factors alone combination 
eliminates log from the lowest grade. Any cylindrical tree 
section with scaling diameter least inches the 


small end, and between and feet long falls within the 


\ 16-foot log 22 inches in diameter at the small end. One- scope of these specifications. 
‘lf of its grading-face length is clear in three sections 

least 2 feet long. ‘Less than $0 percent deduction for . 
weep and rot. Conclusion 


The development suitable log grades one problem. 
Convincing industry use them still another. The prin- 
Figure cipal objection heard that the specifications are too com- 
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plicated learned without study, 
and too time-consuming application. 

Yet compared lumber grading, 
they are relatively simple; experience 
has shown they can readily learned 
men who want learn. for tak- 
ing excessive time; should pointed 
out that scaling done accu- 
rately, (as should be, true costs 
are desired) the additional time in- 
volved grading the log trivial. 
Often measuring diameter, length, 
sweep cull deductions automatically 
places log its proper grade with 
no. additional measurements necessary. 
Those who have done considerable log 
grading agree that time involved not 
serious drawback. 

help the beginner, various log- 
grading aids have been developed. One 
these grade-scale stick that has 
graphic outline the hardwood fac- 
tory-log grading system the reverse 
side conventional scale stick. The 
stick described detail Research 
Notes No. and the North- 
eastern Forest Experiment Station, Up- 


per Darby, Pa. Detailed plans the 
sticks can obtained from the Experi- 
ment Station. 

The opening paragraphs this pa- 
per touched lightly the use log 
gtades timber utilization activities. 
Where, then, can make them pay off 
this field? Grading logs the saw- 
mill fine log-sale agreements, but 
from the over-all quality point view 
like “locking the barn after the 
horse The potential lumber 
value high-quality tree can be, and 
often is, appreciably reduced through 
improper log making. 

large hardwood operation the 
South, the application hardwood 
factory-lumber log grades standing 
timber and the marking the tree 
indicate the most desirable log lengths 
resulted appreciable decrease 
production No. Common and 
poorer lumber and corresponding in- 
crease No. Common and better 
The actual value the lum- 


Anonymous. marking practice. 
Lumberman. Sept. 1951: and 80. 
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ber was increased about $16 per 
sand over that 
methods. 


One big place use log grades then 
log making. This can accom. 
plished (1) grading the 
when qualified log graders mark the 
most desirable log lengths cut; 
(2) grading tree-length 
log landing, where qualified 


mark proper log lengths from 
tree-length material. 

Another important use log 
that separating logs into 
use Classes, based current 
conditions. 

With variable timber 
logging may mean the 
between profit loss. The int: 
demands the use some quality 
for segregating logs for most 
profitable use. The log-grading system 


described here provides those standards. 


Lumber Grades and Sizes Relation Product 


Assistant Professor Forest Utilization, State University New York College Forestry, Syracuse 


Describes study terms predictable product yield related 
lumber grades and sizes. Such information valuable writing 
specifications, scheduling and processing raw material, and quality 


control. 


Introduction 


HETHER THE RAW material the 

product design appears first, the 
two must well mated obtain maxi- 
mum utility when processing hardwood 
lumber. The lumber grade and size that 
are economical use depend upon the 
characteristics the product ques- 
tion. Furthermore, each plant there 
are differences machine layout, manu- 
facturing methods, and labor and 
other costs. All such factors must 
particular order. The influence lum- 
ber grades and sizes product yields 
fundamental importance eco- 
nomic considerations involved manu- 
facturing. 


Product yield percentages, 
great use, must determined with con- 
siderable care. unevaluated report 
from another manufacturer, even 
experienced guess, poor substitute 
for reliable value established analy- 
sis given situation. The yield fig- 


contributed article. 


176 


ures given this paper should con- 
sidered for their guidance value only. 
They may applied directly only 
those operations having requirements 
comparable the case stated here. 


The prediction aspects yield fig- 
ures have never been adequately pre- 
sented. decision produce it- 
self prediction that the elements 
production, when combined, will pro- 
vide profit. most important element 
the lumber; therefore, 
tions can made only when the vari- 
able nature that factor, expressed 
yields, well known. This probability 
information, variability yields, 
great value for production planning and 
control purposes. The data given here 
include measures variation indi- 
cate the likelihood obtaining values 
that deviate from the averages given. 


Dimension Requirements 
Lumber Grades 


Reference the hardwood grading 
tule book (4) shows that grades are 


independent nominal thickness 
lumber. the other hand, length and 
width are associated with grades. For 
example, FAS boards must least 
six inches wide and eight fect long, 
while Number One 
may narrow three inches, and 
short four feet. more impor- 
tant, however, consider the 
tions each grade regard produc- 


-tion dimension lengths. The mini- 


mum length for cuttings Num- 
ber Two Common grade 
inches. For Number Onc Com- 
mon, the same. This the 
most important point keep mind 
when choosing lumber for 
order. The user hardwood 
should not overlook the possibi! that 
his requirements may such tha stand- 
atd grades will not provide 
nomical raw material. may 
would find worth while 
his own specifications for the ber 
uses. However, premium pric. must 
expected. 


Grouping Cutting 


manufacturing 
involve scheduling raw 
grade and size for cutting into few 


well chosen grades and sizes 
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AND SUB-SAMPLE* SIZE; STANDARD LENGTH BOARDS; AVERAGE 
MEASUREMENTS; GRADING RULES; PERCENT RIP BOARDS 


Standard Average measurements 
length Sample size Yield 
Board «olor of Over- Rip by 
board Board Width length End-trim boards? NHLAR 
feet Boards feet Inches Inches Inches Percent Percent 
Sample number one—Firsts and Seconds grade 

Sample number two—Number One Common grade 

Disco! 12 31 220 7 3% 6% 22 78 

Sample number three—Number One Common grade 

Sample number four—Number Two Common grade 

= 12 38 223 5% 3% 73% 18 59 

Discolor.- -- 12 38 271 7 2% 13% 13 55 

Sample number five—Number Two Common grade 

rere 10 30 195 134 3 7% 30 58 
Sample number six—Number Two Common grade 


boards into color grades provided sub-samples. 


2Boards which should ripped before 
3Abbreviation for National Hardwood Lumber Association grading rules. 


sion result the most economical 
utilization. This usually will alto- 
gether different method than that 
cutting lumber into product utilizing 
only one length. exploration the 
combining 
specified lengths for cutting 
obtain best fits within clear areas found 
boards should interest. 


Let’s assume that our raw material 
clear areas inches length 
are found. The data for Number 
Two Common yields given Figure 
show only eight percent the yield 
lengths over inches. setting 


minimum length for cuttings 


have independent variable, 
clear areas from inches 
length. Suppose that our orders regu- 
require lengths 11, 14, 17, and 
inches, thus forming the dependent 
variable. cut only the 23-inch 
length from the variable area 
inches, there are two numbers that 
can fit, 23, two such pieces totaling 
length may lost. 


Instead one length only, suppose 
may cut for both 17- and 23-inch 
pieces. Our combinations fit within 
the independent variable would 
seven. The worst loss would 17- 
inch The next greatest loss would 
inches while there are four inter- 
vals six inches each and one five 


The smallest interval three 
inches 


cutting lengths 14, 17, and 


FPRS 


inches) may used. The worst loss 
now would There one 
interval each six and five inches, 
eight three, four two and three 
one inch. 

The four cutting lengths 11, 14, 
17, and inches provide combina- 
tions, which are duplicates. The 
greatest possible loss would 
inches, the next five inches. There are 
four three-inch, eight two-inch, and 
one-inch intervals. 

cross-cut saw operator may not 
expected keep mind tens com- 
binations lengths. However, there 
may little gain utility from us- 
ing combinations four lengths rather 
than three. may decide then that 
three four lengths could consid- 
ered optimum number. There can 
doubt that one cutting length 
time would ruinous. Any improve- 
ment beyond three four sizes would 
depend upon reduction the differ- 
ences between sizes chosen. That is, the 
difference between and inches 
would have reduced. the num- 
ber lengths the group increases 
the maximum loss becomes function 
the spacing lengths chosen. 

study yield cuttings from 
maple lumber produced the following 
results that show the 
tween amounts material few 
cuttings and infinite number: 


Number Boards 
No. Com. 


No. Com. 


Lumber grade 


three percent difference here very 
small. Causes variation were sev- 
eral, not the cutting lengths alone. These 
yield figures are from rather compre- 
hensive study that will described 
here. 


Yields From Hard Maple (Acer 
Saccharum Marsh) 


Background Information: The 
study maple from which the data 
this paper were taken was made 
1949 Gamble Brothers was 
designed provide utility figures based 
rough dimension produced from 
three standard grades and four lengths 
maple lumber. Twelve-foot lumber 
Number One Common grade was 
given major consideration. 


Background information used 
planning the study came from 
Dosker (1, and the American Wal- 
nut Manufacturers 
(8). Subsequently other related infor- 
mation was made available. 


Toole and Danielson (6) concluded, 
the basis their study concerned 
with production cuttings several 
sizes from Number Three Common 
hardwood lumber, that small 
cuttings have been shown higher 
than conventional dimension stock from 
low-grade lumber and these yields have 
been shown have predictable rela- 

The Timber Engineering Company 
(5) reported results yield studies 
Milpak lumber from 
woods. TECO surveyed the industry for 
yield figures before actually measuring 
and cutting lumber. Their comment 
that general, the yield obtained 
various manufacturers was not com- 
pletely determined” would appear 
understatement. Johnson (3) ob- 
tained yield figures survey that could 
not compared from one plant 
another. Yield most cases, 
may not considered reliable estimates 
the yields that can had from lum- 
ber processed the most efficient 
manner. The study yields from maple 
was made order provide much 
needed information the nature 
hardwood lumber raw material for 
the production small dimension 


Methods: All sample boards were 
nominal four-quarter, kiln-dried, un- 
trimmed hard maple taken from lumber 


study formed the basis for the 
Study Small-Dimension Yield 
from Hard Maple’’ written partial fulfillment 
requirements for the Ph. degree the 
Department Forest Utilization, State Uni- 
versity New York College Forestry. 


Cutting lengths Number Percent 
Inches Cutting sizes yield 
29, 23, 17, 14, 11 5 83 
Random length infinite 
Random length infinite 
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40 650 
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Five-inch Cutting Length Intervals - 


Figure 1.—Cumulative yields cutting length intervals 
clear-one-side, random length and width pieces from three lumber 
grades 4/4 hard maple lumber feet long. Minimum cutting 


inches. 


stacks dry storage. The lumber was 
hit-and-miss planed uncover defects 
and separated into stacks grade and 
length. Prospective sample boards were 
selected obtain samples nearly rep- 
the grade and length 
was physically practicable do. Each 
board was re-graded before final 
ance sample. Assistance grading 
was provided the writer full-time 
lumber inspectors the plant. 

Samples were taken grades and 
lengths board determine the yield 
cuttings allowed grading rules, 
random length and width cuttings, and 
fixed length cuttings random 
width. Dimension cuttings were graded 
according Commercial Standard 
CS60-48 (7). 


No Two 
Common 
86.3 Percent 


oe o-oo 


0 


Sample 
First & Seconds 
92.8 Percent 


100 


No. One 


120 


Alternate Lower Limit Shown 


Table gives description sam- 
ples. total 576 boards, 4,021 
board feet, were studied. This paper 
contains summary information only. 


Sample No. Four 


No.2 Common 
75.9 Percent 
80 
Sample No. Two 
No.t Common 
Percent 
: 40 Sample No. One 
a Firsts & Seconds 
93.0 Percent 
2 3 4 8 10 12 14 7 
Cutting Width Intervals - Lower Limit Shown 
Figure 2.—Cumulative yields one-half-inch cutting in- 
tervals random length and width from 
three lumber grades 4/4 hard maple lumber feet 
Number Two Common. out 
cuttings, first consideration was 
grade, next length, and fin 
width. attempt was made out 
cuttings the board obt the 


determining yield random 
length and width cuttings, (2) 
descriptions were used guide for sep- 
arating boards into two groups, cross-cut 
and rip-type. Strict attention was given 
obtaining long cuttings order 
maintain lengths great seemed 
practical for the lumber grade when 
measuring for yield random-length 
cuttings. slight loss board-foot 
yield was times allowed order 
obtain substantially larger portion 
the yield lengths from 
inches the Number One Common 
grade, and from inches 


Table 2.—VARIABILITY AND COMPARISONS YIELD FIGURES FROM 133 
NUMBER ONE COMMON BOARDS 12-FOOT LENGTH 


Standard Normality Extreme 
Method cutting Average deviation test! values 
Description Percent Percent Result Percent Percent 
Random length 
86.3 7.14 normal 65-100 67-100 
84.3 7.05 normal 63-100 64-100 
Fixed lengths clear one side 
Primary length 
56.2 19.95 failed 0-1005 12- 
57.6 12.20 failed 21- 955 
47-inch. .____- 62.8 13.55 normal 23-100 31- 95 
65.1 9.95 normal 35- 34- 
All lengths® 
79.1 7.68 normal 56-100 62-100 
47-inch_-__ 81.0 7.23 normal 59-100 96 


1Chi square test for normality distribut on. 


2The limits between which over percent values were expected be. 

for National Hardwood Lumber Association Grading Rules. 

4The method cutting used when only yields the primary, longest length, were recorded. 
5The probability figures are really not valid view the failure the normality test. 

6Yield lengths shown plus yields shorter salvage pieces. 


Table YIELDS MEASURING AND ACTUAL CUTTING THB MILL 


Number One Common 


Number Two Common 


Measured 


Actual Measured 


Actual 
Cutting length yield yield yield yield 
Inches Percent Percent Percent Percent 
47_. 63.0 60.1 
38_. 4.2 7.9 47.2 45.5 
pak 4.6 4.6 6.1 9.0 
23__ - 3.8 4.0 6.5 9.3 
3.3 2.6 5.2 4.3 
14__ < 1.3 1.0 2.8 2.8 
Totals 81.0 81.4 70.5 73.5 
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most economical yield, Cuttings ran- 
dom width and length were toa 
ten inches. 

All boards each sample were 
measured for yield set 
length cuttings. The minimum width 
was one-and-one-half inches this 
material. The longest length set 
was designated the primary 
that was taken whenever permi 
the character the board. Other 
the set were taken 
tings. The five primary lengths plus 
salvage lengths were follows: 


Number Two Common 


Number One Common 
First and Seconds 


The numbers from through indi- 
cate cutting lengths inches. Five 
mary lengths appear under each grade. 
Boards each grade were isured 
for yield each the primary 
one time, along with shorter 
listed salvage cuttings. For 
the 56-inch length was the cut- 


ting the set composed from 
through inches long. 

Measurements were made steel 
tape the nearest 
Allowance was made for 
one-eighth inch. Length and 
each cutting were recorded. 

Samples two and four were 
the rough cutting mill plant 
the most experienced icl 
obtain yield figures which 
pared with yields 
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number two, foot, Number 
One was processed for yield 
47-inch primary length. Number 
Two sample four was proc- 
the 38-inch primary length. 
cuttings for salvage were taken 
and ual yields are given Table 


Yield figures are given 
three and three figures. Table 
The required grading rules 
were about seven percent 
grade. Correlation studies 
show that about one-third the vari- 
ation yield clear-one side, random- 
cuttings from Number One 
could explained its rela- 
tion the variation yields accord- 
ing the grading rules. Only one quar- 
ter the variation yields 67-inch 
cuttings could explained. 

The differences yield figures 
grading rules between sub-samples 
number two shown Table 
are not There is, however, 
subgroup yield figures from sample 
four, Number Two Common, Table 
This was due the great amount 
end trim the boards classed dis- 
colored. 


Table shows the results the mill 
processing check the accuracy 
measuring for yields. Total yields were 
higher each case for the actual cut- 
ting. There explanation for 
lower yield from Number One Com- 
mon the 47-inch length when cut 
the mill. The cross cut saw operator 
was sometimes unable cut inches 
from between knots, even though, from 
the surface the board appeared 
clear for full 47-inch length. Upon 
cutting the length, defect showed 
below the face surface the end the 
cut. These pieces were reduced 38- 
inch lengths, 

Figures and show the cumulative 
yields length and width intervals for 
random sizes material. Fifty-seven 
percent the clear-one-side, random- 
material from FAS 
boards was lengths 100 inches 
greater. From Number One Common 
material amounted percent all 
dimension taken. another set 
only percent the 
occurred pieces within this 
when trying obtain maximum 
yield without regard for great lengths. 
Ther was only two percent difference 
yield favor the latter 
Average width material 
the dimension obtained 
yield was sacrificed for greater 
ference was considered significant 


was shown expected less 
one percent the time. 
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Legend 


=12% 


Percent 


Firsts and Saconds 


Number Common 


Number Two Common 


Figure 3.—Percent yield clear-one-side, random-width, fixed-length quttings from 4/4 hard 
maple 12-foot length, minimum width cutting inches. 


average lengths. Number Two Com- 
mon yields random-size, clear-one- 
face material consisted percent 
the total pieces from inches 
long. Twenty percent was pieces 
over inches. 

Figure shows yields fixed length 
cuttings random width. Analysis 
the chart indicates that there ap- 
preciable difference expected 
yields different lengths due lum- 
ber grade and fit cutting length 
board length. The 67-inch length 
yield was percent less than the 29- 
inch primary length Number One 
Common. Yet, total yields were ap- 
proximately the same within lumber 

Lack uniform differences per- 
centage yield fixed-length cuttings 
from FAS boards may attributed 
the relation cutting lengths board 
lengths. Thus, 47-inch cuttings fit well 


89-inch; 56- and 47-inch with 


78inch; etc. the lower grades the 
pairing occurred very little. However, 
the much greater variation yield 
47-inch pieces from Number One Com- 
mon, 12-foot boards than 38-inch 
pieces indicates the critical nature 
the two dimensions, three lengths 
inches, 141, and 144 inches, the 
board length. 

Table shows other values varia- 
tion that are most under- 
standing the prediction aspects 
product yields. the basis the 
failure the 67-inch and 56-inch 
yields show normal distribution 
terns may concluded that predict- 
able quantities these lengths may 
not expected from samples 12- 
foot, Number One Common boards. 
Yet, from about 1000 board feet 
percent was available clear-one-side, 


inch stock. For sample that 
size the yield may expected vary 
much plus minus six percent. 
The total yield with inches the 
primary length may expected vary 
about two percent either way from the 
percent figure given 1000 board 
foot quantities. For total yield with 
inches the primary length the ex- 
pected variation also two percent. 

The reliability this 
analysis can seen the last two 
columns with the heading sigma 
containing the predicted extreme values 
the samples. The last column shows 
the actual result. The two show very 
close agreement. should noted that 
the lowest value for grading rules yield 
must percent, therefore the dif- 
ference expected and actual lower 
limits. 

point stressed that dif- 
ferences three four percent 
yields are expected samples 
about 100 boards. Unless greater dif- 
ferences occur than are statistically pre- 
dictable, there insufficient reason 
assume that there superiority 
method processing, class mate- 
rial whatever the characteristic being 
tested. There are unqualified statements 
the literature about one sam- 
ple boards producing one and one- 
half, two, three percent greater yield 
than another. These statements imply 
that such small differences are signifi- 
cant. reality, such small. differences 
would occur frequently 
domly selected groups. 

Table shows yield figure 81.0 
percent for 47-inch and shorter pieces 
that significantly lower than that 
86.3 percent for random width and 
length pieces with minimum length 
inches. Such difference the 
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3.3 percent between the random length 
and 29-inch-plus-salvage yields may 
expected about one percent the time. 


The following conclu- 
sions made concerning the data 
gathered this study dimension 
yields from hard maple: 


appreciable difference may 
expected between the yield one 
cutting length alone and the yield 
combination appropriately chosen 
lengths. The difference will greater 
long cutting lengths and lower 
lumber 


The degree correlation between 
yields according the grading rules 
and yield random- fixed-length 
cuttings highly significant. This cor- 
relation emphasizes the importance 
selecting the proper lumber grade for 
producing given cutting size. 

Average length dimension 
from boards that are cut into random- 
length, into several fixed-length 
cuttings, can considerably increased 
care processing obtain large 
percentage yield long lengths. 
The greater average length need not 
accompanied appreciably lower yield 
average width too low for the best 
use. 

The theory higher yield result- 
ing from selection the proper lum- 
ber length from which produce 
given length cutting applies best 
higher lumber grades. The 
centage from Number One Common 
one cutting length, from given length 
board, depends more upon the num- 
ber and arrangement defects the 
board than upon the fit multiple 
cutting length the board 
length. 

The decision rip cross-cut 
first, conversion lumber small 
dimension, depends upon the character 
the product produced well 
upon the width the board and the 
number, size, and arrangement de- 
fects present it. The length and 
width the cuttings desired from the 
board will have great influence upon 
decision concerning the first sawing 
operation. 
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Summary 


Product yields are greatly depend- 
ent upon lumber grades and sizes. The 
dependence such importance that 
the nature should known 
those writing specifications, scheduling 
raw material, processing the material, 
and especially those charged with con- 
trol quality. 

Specifications should written 
include concern for the characteris- 
tics raw material available. The class 
raw material provided production 
control must selected economically 
compatible with specifications. the 
case lumber, one grade usually 
better than any other. The production 
order should written include sev- 
eral rough sizes dimension that are 
suitable lumber grade, grades com- 
bined. The optimum number cut- 
tings group generally three. 

The cross-cut and rip saw operators 
are position waste large amounts 
useable raw material. There are two 
fundamental requirements that must 
met order obtain the best per- 
formance the part these opera- 
tors. The first requirement has been 
discussed some length. has 
with the information grades, sizes, 
and yields. The information must 
transformed those providing meth- 
ods and standards into written stand- 
ard instructions for operators. The 
second requirement bring about 
quality consciousness the part the 
worker. 

The word quality used here refers 
the performance the operator 
expressed product yield percentages. 
The economic importance optimum 
yields must made clear him. The 
economic importance has two aspects. 
Likely, the worker more interested 
his economic welfare than 
employers. His performance will af- 
fected the degree that con- 
cerned. may desirable have the 
economic interests employee and 
employer some degree inseparable. 
show quite clearly the monetary results 
his performance the operator. 


performance can shown 
best means comparing actual 
sults with predictions based upon data 
such given here and analysis past 
performance with regard all the fac. 
tors that cause variations. The analyses, 
predictions, and comparisons the 
work quality control based, part, 
upon statistical methods. 
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Considerations for Successful Utilization 


Sawmill Wood Residue 


MILTON APPLEFIELD 


Research Forester, Dargan Lumber Co., Conway, 


the manufacture finished lumber, about percent 
log wasted the sawmill industry the south 
through custom, ignorance, indifference. This has been the ac- 
cepted and traditional practice sawmilling. Recent thinking, 
goaded the economic conditions post-war period, has 
materially affected the attitudes the wood using industries toward 
their basic raw material. The combinaion high and scarce stump- 
age, high taxes, high labor, severe competition and market not 
the demands all-out war, forced certain 


efficiencies us. 


Introduction 


URGENT NEED for wood during 
World War led the develop- 
ment new uses and products wood 
and better methods and equipment 
for processing wood. Such concentra- 
tion attention this raw material 
brought wood into proper focus. With 
came the realization that unused saw- 
mill wood residues the very same, 
substance, lumber itself. its true 
perspective, the wood 
waste became mountains many pos- 
sible and economically 
products. 

the means for more complete utili- 
zation wood became disseminated, 
our most progressive wood-using indus- 
tries sought increase their efficiency 
and thereby reduce costs. Study, dis- 
cussions, experimentation (usually 
trial and error) and great expense nor- 
mally attended each company’s efforts 
apply successfully some means for 
their betterment. Unfortunately, each 
new idea for closer wood utilization 
must similarly investigated each 
company before its acceptance, with 
much loss time and money, and 
duplication effort. 

While must admitted that every 
firm may differ their individual 
problems, equipment and circumstances, 
basic data accrued and made available 
will usually prove applicable all. 
Therefore, the purpose this paper 
prevent much the duplication 
efforts and speed the trend 
toward complete utilization wood by: 


Sharing acquired knowledge. 

Discussing possibilities for utiliz- 
sawmill wood residue, by- 


nted meeting the Forest Products 
Society, F-G-A: Carolinas-Chesapeake 

average green southern yellow 
side 10.2” diameter the tip, out- 
bark. 
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Presenting actual experiences and 
factual data recently gained from 
some successful methods utiliz- 
ing sawmill wood residue. 

Arousing interest, stimulating 
thought, and provoking action. 


Understanding Sawmill Wood 
Residue 


Sawmill wood residue consists the 
slabs, edgings, trimmings, sawdust, 
shavings and other unused wood which 
accumulate incidental the manufac- 
ture lumber. This residue the ma- 
terial commonly called wood-waste and, 
the connotation, unfortunately por- 
trays the erroneous idea having 
worth value. 


Though sawmill men have been liv- 
ing with their wood residue for cen- 
turies, they really know very little about 
it. This partially understandable since 
successful sawmilling depends 
thorough knowledge lumber, but 
who places emphasis the sawdust 
slabs and studies them detail? What 
all know about this residue, and 
possibly its greatest asset, its abun- 
dance and economic availability. Quite 
naturally then, more thorough under- 
standing this residue prerequi- 
site its profitable utilization. 


The complete utilization sawmill 
wood residue has long been the goal 
management the Dargan Lumber 
Manufacturing Company, Inc. Con- 
way, South Carolina. Toward this end, 
much has been accomplished, for this 
mill now enjoys higher standards 
wood utilization than the great ma- 
jority sawmills this area. Though 
the goal complete utilization has not 
yet been reached, this 
tion has profitable and can 
duplicated other sawmills which are 


willing work and concentrate this 


problem. 


Much the factual information con- 
cerning sawmill wood residue, presented 
herein, was obtained from detailed 
studies made during the past years 
the Dargan sawmill operations. Con- 
sequently, for better understanding 
and basis comparison other saw- 
mills, general description this com- 
pany’s equipment and operations will 


helpful. 


All logs sawed consist purchase 
stumpage drawn from radius about 
miles from the mill. Delivery 
made entirely truck with average 
load consisting 1800 board feet, 
Scribner log scale. Log lengths vary 
from ft. and diameters range 
from in., inside bark, the 
tip end. The average log has scaling 
diameter 9.4 in. and length ft. 
containing board feet, Scribner scale. 


100 ft. steam operated derrick un- 
loads the logs, truckload time. 
The logs, held in. steel cable un- 
loading sling, are placed the de- 
barker deck stored, prior debark- 
ing, arc about 120 degrees 
around the base the derrick. After 
debarking, logs are sorted before saw- 
ing. Large logs (over in. diame- 
ter), high grade logs, and very crooked 
and limby logs are circular All 
others are gang The circular saw 
averages about MBF, mill tally, per 
hour day and cuts saw kerf 9/32 
in. The sash gang saw produces about 
MBF, mill tally, daily and cuts 
5/32 in. saw kerf. 


Type Lumber Sawed 


Southern yellow pine, primarily lob- 
lolly, comprises about percent 
total volume sawed. The remaining 
percent consists mixed hardwoods 
and cypress. This mill cuts 4/4” 
thickness, The minimum 
nominal board size utilized 
4’. All lumber edged and trimmed 
green, and planer mill operations are 
done after kiln drying. addition 
the MBF sawed the Dargan head- 
saws, approximately MBF green 
lumber purchased daily from other 
small circular sawmills for finishing. 


detailed description the debark- 
ing and chipping operations shown 
the section entitled, for Saw- 
mill Wood Residue—Pulpwood 
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Table AND RESIDUE FRACTIONS DEVELOPED FROM SAWMILLING (1) ings, weighs 1,400 pounds. addition 
Cubic foot 


there also bark fraction weighing 
Volume per Volume MBF unds 
Fractions MBF (2) Percent Pounds (2) Percent . Th fi a h li 4 
ese res, when applied 
Green logs—including bark__-_-_-_____-_____- 206.76 100.0 12,230 100.0 h gu . ae ther 
Green bark 100.0 100.0 somewhat Although the 
average pine log size sawed the 
6.84 420 3.8 throughout this area, the lumber yield 
Rough dry 33.9 available wood residue 
15.9 1,330 12.1 ill 
otal Dry Wo esidue 0.08 16.9 1,400 i 7 | 
Total Green and Dry Wood Residue 111.04 the weight data from Table are 
Total Dressed and Dried Lumber (9)_____-___- 58.54 32.9 2,310 21.4 


Quantitative Analysis Sawmill 
Wood Residue 


Probably the most important infor- 
mation concerning wood residue. and 
most difficult determine, are the 
quantities the several fractions 
which composed. 


The data derived studying the 
quantities sawmill wood residue 
the Dargan Lumber Manufacturing 
Company presented table 


order better evaluate these data, 
explanation the bases for the cal- 
culations and interpretations are 
listed items through correspond- 


ing with the parenthesized numbers 
Table 


The various fractions are the re- 
sult processing 1,000 board feet, mill 
tally, average southern yellow pine 
logs into 1,000 nominal board feet 
finished and dried 4/4 lumber. 

The volumes and weights repre- 
sent solid wood values. 

Single bark thickness averages .41 
inches per log. The bark fraction has 
not been considered wood residue. 

The average pine saw-log 
which these data are based 9.4 in. 
diameter the small end, inside bark, 
and 14.6 ft. length, including in. 
trimming allowance. This log scales 
board feet, mill tally, and has aver- 
age, inside bark, taper 2.4 in. This 
average green log, without bark, repre- 
sents the entize wood volume (100 per- 
cent) from which all residue fractions 
and percents were calculated. (Log di- 
ameter the principal variable affecting 
available volume sawmill wood 

The weight, per cubic foot, used 
for all green wood fractions 61.6 
pounds, obtained average nu- 
merous weighings. This coincides very 
closely with the weight given 
Forest Products Laboratory Technical 
Note No. 218 which gives cubic foot 
and board foot weights for various spe- 
cies and moisture contents round and 
sawed wood. 
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Green lumber actually sawed 
3/32 in. full thickness and in. 
full width, but nominally consid- 
ered in. lumber. Thus, true volume 
1,000 nominal board feet rough 
green lumber 1,181 board feet and 
board feet make one cubic foot. 


The water lumber cannot 
considered waste residue, though 
not used the final lumber end- 
product. has been isolated order 
determine more accurately 
maining fractions, and must 
pointed out that the drying and conse- 
quent shrinkage wood does not rep- 
resent straight line volume-weight 
ratio. This fraction represents the water 
green lumber, with 110 percent 
moisture content which has been kiln 
dried about percent moisture con- 
tent, based oven-dry weight. 

Excludes the fraction representing 
loss water from drying lumber. 


Finished lumber, though 
7/32 in. thickness and in. 
width, considered in. lum- 
ber. Thus, there are only 748 actual 
board feet per nominal MBF this 
lumber which requires conversion fac- 
tor 151/, board feet per cubic foot. 
Average weights southern yellow 
pine lumber per MBF (nominal di- 
mensions) are available from the South- 
ern Pine Association, New Orleans, 
Louisiana. 


For the benefit all interests, Table 
has been presented the bases 
both weight and volume. examining 
the residue fractions, however, prefer 
use weight the standard meas- 
urement because simpler apply 
practice, and also more accurate 
because there are fewer variables 
involved. 

Based these weights, the manu- 
facture one thousand board feet 
finished, nominal 4/4 lumber produces 
2,040 pounds green sawdust and 
2,950 pounds solid green wood resi- 
due (slabs, edgings and trims). Dry 
residue, consisting primarily shav- 


directly applied the production 
all sawmills South Carolina, the 
mous waste potentially usable 
alarming. 

1946, (5) the 1583 
the state produced 1,069,500 
pine lumber which weighed 
tons, dried and finished. 
green sawdust weighed tons 
and the slabs, edgings and ‘rims 
weighed 1,577,513 tons. Dry resi- 
due accounted for 748,550 tons This 
residue veritable gold mine 
upon which many industries 


flourish. Here indeed lies plenty 
wood shortage. 
these data provoke alarm the 


The future these industries well 
depend the degree shock in- 
stilled, and the speed and scope cor- 
rective action initiated the 
these leaders. 


Influence Cooperation Sawmill 

Wood Residue and Better 

Utilization 

Though sawmill wood residuc the 
specific target this paper, must 
emphasize, this point, that the 
wood using industries should critically 
analyse their accumulations wasted 
wood-residue. the interest more 
wood for everyone, these vast 
unused wood residue must 
utilized. 

Such accomplishment rev- 
the wood-using industries each 
other. The sawmill industry that 


the oldest business the ition. 
Lumber its product and 
beneath its dignified position. pulp- 


wood industry, the other han con- 
trols the largest capital and 
their might makes right. Why 
they depend sawmill wood 


supply their raw material? not 
feed prime sawlogs into their pu: wood 
chippers 

The pulpwood and sawmill 


tries have been purposefully sing! out 


Verified questionnaires North olina, 
South Carolina Georgia. 
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the greatest opportunity for mu- 
tual assistance lies within their grasp. 
cooperation through multiple and 
uses for the same wood, in- 
narrow-minded single industry 
will result reduced cost 
and increased profits making avail- 
more wood per unit raw mate- 
rial 


sawlogs produce proportionately 
quantities wood residue and 
volumes lumber than large 
The trend toward the use small 
saw was accelerated during World 
the and pulpmill industries for 
individual wood requirements. The 
table result was the lowering 
sawlog sizes and the raising 
maximum pulpwood sizes that 
industries are now independently 
competing for the same wood. The ab- 
such uncooperative wood-use 
procurement, though evident, surely 
must not realized. 


The sawmills are misusing 
better suited for pulpwood, with these 
disadvantages: 


Over percent this small 
wood wasted, loss which bene- 
fits one. 

The drain growing stock 
intensified, affecting 
wood and sawlog procurement. 

The grade and value lumber 
produced from these small logs are 
low. 

Production costs and, therefore, 
prices are high which pave the 
way for effective encroachment 
wood substitutes. 


The pulpmills are misusing 
better suited for sawlogs, with 
these disadvantages: 


Loss dollar value stumpage dif- 
ferential realizable from sale 
sawlogs. 

Increased competition for wood 
which also results higher wood 
prices. 


Unnecessarily greater drain 
scarcer and higher 


Failure take advantage the 
higher wood yields profits 
from practicing sawtimber- 
pulpwood management. 


The correction this uncooperative 
alone 
would considerably increase the sizes 
available for sawmilling 
reduce the piles unused 
sav mill wood residue. Instead less 
for all greater cost, could 
our cake and eat through hav- 
more using more. 
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Uses for Sawmill Wood Residue 


The successful utilization any ma- 
terial requires the consideration many 
factors. addition thorough un- 
derstanding the material itself (in- 
cluding available quantities, properties 
and characteristics), the knowledge 
uses, consumer requirements, markets, 
processing methods, capital investments, 
operating costs and returns are essential. 
Individual circumstances regarding these 
factors will largely dictate which uses 
will most advantageous. 

Most the currently possible uses 
for sawmill residue are already widely 
known, but research continually devel- 
ops new and better uses. is, therefore, 
necessary keep abreast these new 
uses that more profitable and more 
complete utilization can realized. In- 
formation concerning 
wood-use problems can obtained 
from the Forest Products Labora- 
tory Madison, Wisconsin. This 
the foremost research institution the 
world devoted wood, wood products 
and related wood uses. 

detail, all the uses for sawmill wood 
residue short paper this kind. 
Therefore, some the uses 
will briefly mentioned, and several 
uses capable absorbing large volumes 
wood residue will discussed 
greater detail. For convenience, these 
uses will classified into three groups: 
Wood residue used produce de- 
rived products; Wood residue used 
combination with other material; and 
Wood residue used wood. 


Wood Residue Used Produce 
Derived Products 


Acetic Acid 
Acetates 

Vanillin 

Alcohol 
Oxalic Acid 
Formic Acid 
Carbides 
Carborundum 
Producer gas 
Sugars 
Turpentine, Rosins 
Tanning Compounds 
Charcoal 


Charcoal, like wood fuel, has 
largely been replaced industry 
other materials. The reason for this can 
attributed wasteful production 
methods and consequent high costs. 
Charcoal still has limited uses, and 
produced economically, would enjoy far 
greater demand. Some the primary 
uses for charcoal are fuel, filtering, 


metal smelting, black powder and car- 
bon disulfide. 


cited the end this paper. 


Present experience indicates that char- 
coal made from coniferous wood species 
not profitable hardwood char- 
coat. There are many known methods 
for producing charcoal and the yield, 
quality, and cost varies with each. 

Some sample costs two different 
methods are shown below: 


CHARCOAL PRODUCED RETORTS 


Capacity—8 cords $8.00/cord 

cord air dried hardwoods—4,000 
Yield—400 bushels (25%) per hours 


Total Operating, Overhead and 

Depreciation $.21 
Sale Value/bushel @ .03c/pound_--- ------- -60 


Rectangular Concrete Block 
Charcoal Kilns 


Capacity—2 cords of air dried hardwoods @ 
$8.00/cord 

Yield—90 bushels (22%) per 96 hours 

Capital 

Total operating, overhead and depreciation 


Total Cost per 
Sale Value per bushel @ .03c/pound, based 


These small kilns are frequently used 


Wood Residue Used Combi- 
nation With Other Material 


Plastic Wood 

Floor Sweeping Compounds 
Ceramics 

Cement-Sawdust Tiles 
Cleaning Mixtures 

Asphalt Shingles 

Linoleum 

Hardboard 


Cement and sawdust can suc- 
cessfully combined several processes 
produce such products as: floor tiles, 
building blocks, and wall panels. The 
cement sawdust ratio varies with the 
process used, but usually about 
size should not exceed 1”. Vari- 
ous wood species should not mixed, 
nor can bark used. The sawdust, 
however, can used either green 
dry. 

rough estimate for floor tiles 
shown below: 


floor tiles per hr. 
Basic Materials—4 tons sawdust, 

tons cement. 

Capital Investment—$140,000.00. 
Total Cost Production, Materials, 
Depreciation per sq. yd.—35¢. 
Gross Selling Price—$1.90 per 

yd. 


Hardboard offers fine opportu- 
nity for stretching lumber volumes 
utilizing sawmill residues. Though the 


Based estimates evolved Collinson- 
ones, Hunworth Hall, Hunworth, Melton Con- 
stable, Norfolk, England, April 29/54. 
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initial investment high, 
standpoint small sawmills, the profit 
potentials are also high. This use 
wood residue also suggests cooptra- 
tive and integrated operation whereby 
several sawmills other wood using in- 
dustries could pool their 
sustain hardboard plant. 


The natural reluctance utilize 
unknown material has long been over- 
come the various hardboard products. 
now receiving increased usage 
the furniture and building industries: 
Intensified research the behavior 
bonded and laminated wood and wood 
particles, either used individually 
combined with other materials, has led 
many utilization possibilities which 
promise unlimited future market. 

Hardboard, keeping with its many 
properties, uses, names and advantages, 
claims many manufacturing processes. 
The wet process quite similar pa- 
per making, regarding equipment and 
and correspondingly costly 
investment. The dry process simpler 
and screened wood residue 
with various chemicals. This mixture 
confined heated press for short 
period produce the completed hard- 
board. Additional materials may 
added the initial mixture make 
the hardboard stronger and harder, and 
also water, insect, fire resistant. The 
resulting board also can readily 
nailed, sawed, drilled and fabricated 
with normal wood working tools. 


sample costs for one method 


(4) producing hardboard the dry 
process follows: 


Capital 
of 4%” hardboard/24 


50,000 sq. ft. 


Phenolic resin—8% @ 20c/lb.__ $20.00/M sq. ft 


Fuel, Supplies, Maintainance___ $ 3.30/M sq. ft. 
Fixed Costs—Amortization—10 


yrs. @ 6% interest_______._. $ 3.20/M sq. ft. 
Taxes and 1.50/M ft. 
$ 3.00/M sq. ft. 


The approximate sale value such 
hardboard based 1950 prices per 


square feet, carload lots, $66.00 
wholesale. 


Wood Residue Used Wood 


Small Stock, Laminated 
Metal and Fur Cleaning 
Meat Curing 

Soil Conditioning Mulching 
Moulding 

Packing 

Wood Flour 

Fuel 

Toy Furniture Stock 
Insulation 

Animal Bedding 
Pulpwood Chips 
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Soil Conditioning and Mulching: 
(8)—Large volumes sawdust 
wood chips (about tons per acre) 
can used locally farm lands 
create humus maintain the organic 
matter content soils. addition, 
though the sawdust not fertilizer, 
does serve soil conditioner 
increasing moisture holding capacity, 
aeration, and workability. mulch, 
sawdust, wood chips bark can 
used protect soil from erosion, stabi- 
lize soil temperatures, prevent moisture 
losses and help control weeds. 


Fuel: The greatest single use for 
sawmill wood residues the south to- 
day fuel. This also probably the 
oldest known use for wood and the 
lowest. Actually, wood too valuable 
used for fuel and should not 
used unless there better use 
available. Unfortunately, when wood 
used for fuel with ordinary equipment, 
portions its potential fuel 
value utilized. (6) 
merely passes off smoke and unused 
gasses. Thus, wood used fuel under 
such conditions represents waste. 


Wood, however, good fuel and, 
through the use efficient equipment 
wood gas generators, the available 
8,000 BTU per pound utilized. 
Throughout the Scandinavian countries, 
wood gas important adjunct 
other fuels. When properly used, wood 
can economically operate such equip- 
ment as: furnaces, stoves, trucks, trac- 
tors, diesel motors and power plants. 

effort utilize solid wood resi- 
due and sawdust for household fuel, 
several firms have developed equipment 
for producing wood briquettes. Methods 
differ somewhat, but the principle in- 
volved the The wood residue 
ground uniform particle size and 
This material then either molded 
extruded into the final shape and size 
desired. Binders and other substances 
may added, but pressure alone suf- 
fices for coherency when processing dry 
resinous wood sawdust. 

This fuel has great possibilities 
some areas since clean and conven- 
ient use. equal dry, whole 
wood BTU content per pound, 
(8,000 BTU). 

The principal difficulty 
cost the production briquettes lies 
drying green sawdust. Investigation 
the possibilities making this fuel 
product reveals that, one production 
method, equipment with capacity 
tons finished fuel, per hour, costs 
$47,000.00, including installation. This 
equipment automatic with labor re- 
quirement people. Estimated total 
costs per ton are $9.00 and the expected 
selling price per ton $14.00. 

During the past two and one half 
years, the Dargan Lumber Manufac- 


turing Company has been selling its 
dry sawdust and planer mill shavings 
for fuel. Studies, engineers the 
International Paper Company 
Georgetown, South Carolina revealed 
that this fuel could used lieu 
other fuels saving. addition, the 
bark from the pulpwood barking drums, 
when mixed with shavings, makes 
better burning fuel than bark used 
itself. This cooperation these 
tries and this integration wood uses 
measure. 

The efficient conversion from 
ful disposal this residue 
utilization fuel required 
(1) (See waste—flow ia- 
gram shown under mill description. 

All sawmill wood residue 
accumulated one central point 
provision for keeping green and dry 
material separate. Blow pipe 
and chain and belt conveyors were 
accomplish this. wood hog 
installed reduce dry solid wood 
due small particles. large 
hog was already use for cutting 
green slabs, edgings and trims.) 
ton storage and loading bin 
built for housing this dry fuel. Six 
used trailers were bought and 
trough was built lengthwise down the 
in. wide belt. This belt operates 
electric motor installed the ing 
versal joint coupling, attached the 
motor, fastened the shaft the 
semi-automatic unloading. The belt 
erates speed 150 ft. per minute 
and one man with this set up, unloads 
average load dry fuel about 
minutes. 

The one way distance from 
minutes driving time. The haul- 
ing, which done contract 
costs $1.65 per average trailer 
load consists 13.4 tons and loads 
are hauled during every day 
tion. Requirements for this fuel 
that solid wood material used 
and the moisture content must not cx- 
ceed percent. The price curve 
direct line with low $2.85 for 
percent moisture content, high 
$5.90 for percent moisture 
per ton delivered fuel. The 
wood residue fuel sold has had 
ture content percent and brings 
$4.50 per ton. 

The approximate costs for this 
ment, including installations, follow: 


Wood Hogs, Blo Pipe and Dust 


AUGUST, 


Raw Materials—Sawdust and 

Shavings—Dry, tons per 
@ 
Total manufacturing costs per 


— 


With the little additional labor costs 
for this fuel utilization, the 
investment should pay for itself 
and one half three years. 


Pulpwood Chips 


after the Dargan Lumber 
Company had found 
market for dry sawmill wood 
concentration was placed 
the utilization green sawmill wood 
Western sawmills had demon- 
that green slabs, edgings, and 
trims could profitably used for pulp 
and during World War II, pine 
slabs were used for chips number 
southern This use seemed 
the greatest promise for the 
highest utilization solid, green saw- 
mill wood residue and still relatively 
unexploited use the south. Both the 
pulpmill and sawmill industries are now 
displaying great interest this wood 
utilization opportunity. is, therefore, 
fitting that major emphasis devoted 
this subject. 


There was one primary stumbling 
block the initiation pulpwood chip 
programs the majority southern 
sawmills, This same difficulty exists 
some measure Pulp chips must 
bark-free produce quality paper, 
and all bark removal equipment was 
very costly since was specifically de- 
signed for the large logs and volumes 
western sawmills. Since moder- 
ately priced, small production log de- 
barker was available, the southern saw- 
mills, about percent which cut 
less than 3,000 MBF per year but which 
the aggregate produce about per- 
cent total lumber volume, were un- 
able buy necessary debarking equip- 
ment. 

the machinery exposition the 
Southern Pine Association New Or- 
leans April, 1953, the Soderhamn 
Machine Manufacturing Company dis- 
played the first moderately priced log 
debarker, the Soderhamn D-3. Mr. Dar- 
gan bought this machine May, and 
was put into operation June, 1953. 

used in. four knife Carthage 
chipper with gravity feed was already 
use, replacing the wood hog, for 
chipping solid green wood residue. 
Three used trailers were bought for 
hauling chips and redesigned like the 
fuel trailers, previously described, ex- 
cept that they are smaller, 
and have capacity 1,500 cubic 
fect. addition, since all green wood 
accumulated the chipper, 
conveyors and screens had con- 
for keeping the chippable wood 
the chips separate from green saw- 

this equipment was being ac- 
quired, installed and tested, the pulp 
was working other problems 
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imposed this residue chip procure- 
ment concerning which little previous 
experience could relied upon. 
Though the sawmill chips were ana- 
lysed, approved and wanted, they could 
not accepted until answers the 
problems shown below were deter- 
mined: 

Present minimum dependable vol- 
ume and anticipated future vol- 
ume. 

The unit measurement most 
suitable for chips. 

Suitable chip specifications. 

Cost and type equipment and 
installation necessary. 

fair price establish for chips. 


August 18, 1953, the preparations 
for receiving chips were completed and 
the first load was delivered the In- 
ternational Paper George- 
town This completed another step 
toward the successful utilization saw- 
mill wood residue. 


During these early stages the chip 
utilization operations, painful learning 
period was experienced. There was ob- 
viously more producing chips than 
merely tossing wood into chipper. 
The success this venture due 
large measure the support and as- 
sistance rendered the officials the 
Georgetown pulpmill. 

This cooperative wood utilization ac- 
complishment might considered note- 
worthy for several reasons: 


was the first sawmill chipping 
operation this part the south. 

was the smallest sawmill un- 
dertake chipping program, thus 
demonstrating that small me- 
dium sized sawmills 
fully produce salabe chips from 
their solid green wood residue. 

efficient and profitable pulp 
chip program can established 
for relatively small capital invest- 
ment. 


detailed description (2) the de- 
barking and chipping operations will 
help portray the size, simplicity and 
working procedures involved. 

Debarking: The debarker log- 
deck, with capacity about 2,000 
board feet logs, mill tally, built 
heavy timbers and loaded der- 
rick, Logs are manually rolled one 
time onto the debarker infeed rolls 
one man and the operator debarks them. 
Another man performs the combination 
task log sorting and log removal 
from the outfeed rolls. Logs for the 
gang saw move off the outfeed rolls 
straight line chain conveyor. 
Logs for the circular saw are rolled off 
the outfeed rolls into steel cable sling. 
When about debarked logs are ac- 
cumulated for the circular saw, the der- 


rick moves the load onto the circular- 
saw deck stores the log yard. 

This Soderhamn D-3 log debarker 
effectively debarks logs from in. 
Chain flails are utilized for removing 
the bark. The chains are made 5/8 
in. steel, with links per length 
chain. The debarker consists 
rows chain-lengths. Two rows have 
chain-lengths, each, and the other 
two have chain-lengths each row. 
Each link chain-length costs $1.80 
and complete set chain-lengths 
costs $39.60. One set chains lasts 
operating hours, requiring sets 
every weeks. The bolts and cap screws 
which fasten the chains the debark- 
ing head cost $8.20 per set and 
two sets are required each week. 

This mechanical debarker employs 
the principle revolving the log while 
the debarker head, with its chains turn- 
ing 1,000 M., traverses the log 
lengthwise. Power requirements consist 
electric motor for the in- 
feed rolls, electric motor for 
log turning rolls, and the horizontal and 
the hydraulic pump which activates the 
vertical mobility the debarking head; 
and electric motor turns the 
debarking chains. 

The debarking operation utilizes 
men who have been averaging 520 logs 
MBF, mill tally, per hour day. 
This production could increased 
replacing manual labor with automatic 
equipment for loading and for the in- 
feed and outfeed systems. 


Chipping: The Carthage chipper 
has in. slab spout opening. 
The chipper disc turns 600 M., 
powered electric motor and 
has capacity about cords per hour. 
All the green wood residue resulting 
from the debarker, gang saw, circular 
saw, edgers and trimmer conveyed 
the chipper, was shown sketch 
earlier this paper. Each the 
waste flow troughs which converge 
the chipper attended one man. 
break the end each trough per- 
mits the separation sawdust, bark, 
pitchy, rotten, knotty and other non- 
chippable wood which conveyed 
the company fuel house. The solid green 
wood residue, wood species unaccept- 
able for chips, set aside for future 
chipping. When this wood residue 
chipped, the opening the chip trough 
covered prevent these non-accept- 
able chips from falling into the chip 
trailer below, and permits their flow 
the company fuel house. The chip 
trough which 12” wide, extends from 
beneath the chipper the top the 
company fuel house and supports the 
chip chain conveyor. ft. section 
the sheet metal base the chip 
trough perforated screen out chip 
fines. adjoining trough conveys the 
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green sawdust, bark and non-chippable 
wood residue the company fuel 
house. ft. opening the base 
the chip trough, about midway its 
length, permits the chips fall into 
the 314 ft. shaker screen. This 
screen, powered 11/4 motor, 
has 21/, in. openings and was 
made locally. The screened oversize- 
chips slide into another adjoining, but 
lower, trough. This trough also carries 
the screened out chip fines which, to- 
gether with the oversize chips, are con- 


veyed chain the company fuel 
house. 


trailer stationed directly 
beneath the chip screen receive ac- 
ceptable chips. This eliminates the need 
for chip storage hopper. takes about 
hours normal production fill one 
the ton trailers level full. Truck 
travel time, one way, between sawmill 
and pulpmill, about minutes for 
the mile distance. 


Chip unloading the pulpmill 
done one man about minutes. 
The unloading mechanism consists 
in. belt running lengthwise along 
the middle the floor the trailer 
tor. This the same method employed 
for unloading fuel and has been fully 
described the section fuel. 


The site provided for unloading chips 
the pulpmill located open 
area about feet from one wall the 
pulpmill chip room. in. chain 
conveyor extends diagonally from con- 
crete pit the ground window 
opening the chip room, about ft. 
above ground. chips are unloaded 
over the pit, belt, from the rear 
the chip trailer, they fall onto the con- 
veyor chains which carry them the 
pulpmill chip belt. 


The chipper knives are changed 
when the mill down. periodic ex- 
amination the chips throughout the 
day reveals whether additional knife 
changes adjustments are necessary. 
The set chipper knives costs 
$124.80 and the set fastening 
nuts and bolts costs $15.00, both 
which have average service life 
wecks. 


analysis this company’s equip- 
ment costs for producing pulpwood 
chips from the formerly unused solid, 
green, sawmill wood residue follows: 


Debarker, Accessories and Installation $14,500.00 
Chipper and Installation 


Motor, 75 HP Electric._____________ $ 1,300.00 
Conveyors and 2,400.00 
Total Equipment and $26,500.00 


Though pulpmill and sawmill both 
agree that weight would the simplest 
and most accurate unit measurement 
for chips, the entire operation was 
initially set volume basis. that 
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account, present records this opera- 
tion are based volume. However, 
shortly expected that weight unit 
measurement will applied. 


The unit measurement consists 
100 cubic feet unpacked chips for 
which $6.96 paid, delivered the 
pulpmill. Chip hauling done 
contract basis and costs $1.96 per 100 
cubic feet for the mile round trip. 
Records, based averages, reveal that 
two trailer loads chips, each contain- 
ing 1,412 cubic feet, are produced daily. 
The green chips have average mois- 
ture content percent and 
weigh 24.18 pounds per cubic foot, un- 
packed. settling compacting 
chips occurs during transportation be- 
tween sawmill and This has 
been measured and represents 2.54 per- 
cent volume. The total 
cost, per 100 cubic feet chips, 
about $3.92, and believed that the 
total investment will pay for itself 
years. 


During the month period since 
this chip production program was initi- 
ated, there was about percent lost 
time due the experimentation and de- 
velopmental work associated with new 
equipment and new From 
3,340 one hundred cubic foot units 
chips have been sold and ex- 
pected, now that the learning period 
over, that this figure will doubled 
during the next months. 


Though the chip production this 
one sawmill infinitesimal compared 
with total pulpwood needs, the entire 
volume solid, green wood residue 
from all South Carolina sawmills with 
annual pine cut 1,069,500 
MBF, would make available about 
for pulpwood chips. 
This could provide abost percent 
South Carolina’s total annual pulp- 
wood requirements (7). This percent- 
age, however, presupposes complete 
(100 percent) utilization slabs, edg- 
ings and trims which would quite 
improbable accomplishment under 
existing unorganized, scattered and un- 
integrated logging and sawmilling pro- 
cedures, though worthy goal. 


quite obvious, that unless pulp- 
wood chips from sawmill wood residue 
are available the pulpmills 
ciently large volumes, this wood utiliza- 
tion potential will prove economically 
unfeasible and will merely constitute 
nuisance value. Serious consideration 
must therefore given the potential 
chip volumes all the sawmills, small 
well large. therefore impor- 
tant that the small sawmill operators 
educated understand the value 
their wood residue and that equipment 
and methods developed for their use. 


data latest available. 


opinion, marginal sawmill 
pulpwood-chip operation today would 
constitute one with daily lumber cut 
MBF 3,000 MBF per year, 
making available about 4,500 tons 
chips. With planned assistance or- 
ganized industry, based expericnce 
and engineering how’, and the 
development better integrated 
tions and suitable 
equipment, the available 
solid wood residue from sawmills 
ting little MBF per day 
depended on. The 
these small sawmills can best 
alized through these estimations for 
South Carolina showing: size 
according lumber production 
ties; and the percent total 
pulpwood requirements available 
the solid wood residue each size 
sawmill. 

Percent of the total nual 
pine pulpwood re ire 
Sawmill size? based on ment® for S. C., obt sable 


pine lumber production from S. C. sawmi!! vood 
for C., 1946, MBF residue, Perc: 


Per Cum ative 
35-49 7,000-9 ,999 
20-34 ,999 


15-19 ,999 
10-14 
1-4 999 


Total Annual Volume Produced—1,069,500 BF. 
(1,577,513 tons) 


From the foregoing figures, ap- 
pears that the immediate 
would embrace the wood 
volume from sawmills with daily 
imum production MBF and uti- 
lize this available percent pulp- 
wood needs. Long range plans should 
certainly incorporate the potential vol- 
umes from the smaller sawmills. 


= 


assuming approximate valuc 
the 775,000 tons available 
(representing percent totai 
quirements, mentioned above) 
worth $3,875,000 annually. 


Here gift being scorned 
mill and sawmill alike; not only 
South Carolina but throughout the en- 
tire south. evident that over one 
ton wood fiber, every tons 
pulpmills, can now had from un- 
used sawmill wood residue with 
obvious advantages: 


The acreage timber land 
sary, including taxes and 
ment costs, can reduced 
percent. 


Procurement round wood can 
thereby equivalently increase 
ing stock. 


Table 10, Pg. 41, listed under reference (5)- 

cords pine pulpwood converted 576 
tons solid wood. 
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wood costs and the large 
wood stored the 
tionately 


Conclusion 


for single purpose products, 
no: can think wood terms 
purpose uses. The forest drain 
referred tree species and sizes has 
the growing stock, resulting 
smaller volumes, higher 
and severe competition for this 
timber. The effect wide- 
and the wood using industries 
are interdepedent for their raw ma- 
that integrated wood utilization 
practiced. 

recommend multiple land 
use, favor diversified crops, 
and maximum available wood quanti- 
ties likewise depend multifarious 
wood uses. accomplish this, present 
concepts and established methods 
wood growing, procurement, 
zation may have altered every 
wood using industry, The readjustments 
from such new developments may 
painful and costly some, but small 
price indeed for the ultimate good 
gained. Cooperation, all the wood us- 
ing industries, mandatory wood, 
fullest capacity. 

It. therefore quite understandable 
that, have more wood, must not 
only grow more, but must also utilize 
more what grow. cannot say 
whether the growing the utilizing 
more important, but suffice say that 
both should considered, and date 
the growing has received almost exclu- 
sive emphasis. The concept having 
more using more, though paradoxi- 
cal, can longer restricted uto- 
pian and wishful thinking. 

The degree utilization practiced 
the sawmilling industry, more ap- 
the lack utilization sin- 
gles out this industry for just criticism. 
all the wood-using industries, lum- 
ber manufacturing amasses the greatest 
volume unused wood residue and 
date offers the best possibilities for its 
profitable use. 

Progressive lumbermen are dedicated 
increasing their lumber production 
and, thereby, their profits. Overlooked 
are the profits obtainable from utilizing 
the wood residues sawmilling. Neg- 
the opportunity for reducing 
unit costs stretching the value 
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money expended for wood raw material. 
The increased profit potential directly 
proportional the volume unused 
sawmill wood residue available per unit 
1). fact, much the high cost 
sawmilling directly related the 
handling and disposal unused wood 
residue. addition, the capital invest- 
ments necessary for converting 
into wood by-products can 
substantially defrayed the savings 
accrued from eliminating the cost 
wood waste disposal systems. 


Equipment available and regu- 
larly being improved; methods have 
been tested and successful; 
profitable uses are available and new 
uses are constanly being developed. 
There longer any excuse for fid- 
dling while burns. The 
panacea for high costs and the magic 
formula for increasing lumber profits 
wrapped within one package. se- 
curely tied and, therefore, dependent 
the utilization hitherto unused 
sawmill wood residue. 


Let longer the prodigal 
sons the American tradition wood 
plenty. Ignorance has 
custom has been transcended, yesterday 
gone; today and tomorrow determine 
our wood future. 
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Discussion 


Neill Wade, Georgia: The informa- 
tion given here very much interest 
sawmill operators. question re- 
lates your production experience 
recent months, could you give 
idea machine downtime experienced 
recent months 

Applefield: Generally, our ‘chips 
always factor. Took great deal 
experimenting. Debarking different. 
got very first Sodderhann barker. 
Initially, had least percent. 
Today, runs about percent. 

Howe: Approximately how much 
labor involved the changing 
these chains? 

Erwin Dargan: Very little oper- 
ating time. Heads are made 
shop and put needed. Shop time 
about hour one man. 

Bill Irwin: distance affect- 
ing this price sawing out wood 
residues. How far can you from 
pulp plant lumber? Can you ship 
300 miles? 180-150 miles will 
practical today. 

Union Bag: What size mill can 
you take care hour day? 
25,000 30,000 feet would place 
its class. 

does log size have 
Applefield: Straight log far easier 
debark. There straight line curve 
barking line. 

St. Regis Paper: you accumu- 
late fines knocking bark Ques- 
tionable. 

Valdosta: What per cent cord 
per 1000’ lumber? get 
percent 45/100ths cord. What 
does cost produce? You get 
$10.00 per cord selling cord. An- 

John Veatch: Would you use 
your debarker hardwoods? 
takes considerable longer debark. 
percent our production hardwood. 
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Developments Sawmill Waste Utilization 


HOLEKAMP 


Southern Logging Engineer, American Pulpwood Association* 


Describes advantages different types and makes machinery 
presently available and either use adaptable for debarking and 
chipping sawmill waste, particularly the South. 


TIME takes the southern 
pulp and paper industry become 
program sawmill waste utilization 
dependent upon three factors: (a) 
General economic conditions: 
tinuing over-supply pulpwood avail- 
able stabilized cost pulpwood 
production can have somewhat retard- 
ing effect this program. Should com- 
petition for existing pulpwood supply 
assume more rapid tempo and pro- 
duction costs increase, much attention 
will devoted toward this new and 
additional source fibre; (b) The 
time takes get proper equipment 
into the faulty and unperfected 
equipment can indeed have retarding 
effect upon the entire program; and (c) 
the appraisal value attached fibre 
coming from this new source: progress 
will most rapid profit incentive 
(tangible and intangible) available 
the pulpmill, the sawmill operator 
and any intermediate party. The con- 
centration profit with any one 
more parties the exclusion 
still remaining can retard the over-all 
program. 


There are four questions which 
should matched with reasonable an- 
swers before proceeding further: 
defining what mate- 


What the Pulp and Paper Industry 
interested utilizing this 
the South, what the 
present status available waste con- 
version equipment—principally debark- 
ers and chippers? and Why are 
pulpmills taking active interest 
the type equipment used 
the 


The term used 
here applies slabs, edgings, and 
lesser extent trimmings. Sawdust and 
shavings are not presently included. 


There are principally three reasons 
why the Pulp and Paper Industry 
most interested furthering this pro- 
gram sawmill waste utilization: 


Presented meeting the Forest Products 
Research Society, F-G-A: Carolinas Chesapeake 
sections, June 1954, Myrtle Beach, 
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Competition for the sale any 
manufactured end-product 
makes imperative that the cost 
sible. This can done either in- 
creasing efficiency operation 
utilizing here-to-tor unused form 
raw material obtainable lower cost. 
Today has become economically feas- 
ible utilize material once con- 
sidered 


Fibre from this so-called 
can supplement the vast quan- 
tities pulpwood needed supply 
ever-expanding Southern Pulp and 
Paper Industry. Just few statistics 
interest: Per capita consumption 


pulp and paper products reached 400 


per person the year 1952, and 


consumption still the increase. 
1936 twenty pulpmills operated the 
South and required annual wood in- 
take 214 million cords. the close 
1953, sixty-three pulpmills were 
operation and consumed over 14.7 mil- 
lion cords. This last figure represents 
10% consumption increase over the so- 
recent year 1952. Six new mills are 
scheduled for start-up the year 1954 
which strengthens the prediction that 
Southern pulp and paper mills will 
consuming 1714 million cords 
annually the year 1957. 


The Pulp and Paper Industry has 
led wood using industries the field 
forestry and conservation. This 
evidenced the fact that within the 
past years 277,000 acres worthless 
land here southern states have 
been planted pine, bringing the land 
back into worthwhile production. 
this figure was 128,000 acres 
planted the industry, 43% the 
300,000 acres planted the South 
all agencies, companies, 
uals. Why should this same industry 
over-look the boon conservation and 
forestry which can result attempting 
get more out each tree grown— 
making possible for the industry 
forego heavy cut estimated 
30,000 acres pine each year? The 
successful adoption complete saw- 
mill waste utilization program can pave 
the way toward the future utilization 


sawdust, shavings, 
thinnings, and variety wood 
great strides the field 
more completely utilizing the 
aged forests that foresters have 


the South, this new 
sawmill waste utilization the 
and Paper Industry 
slowly, principally, because 
number log debarkers have yet 
been made available—debarkers 
show promise operating with 
ment failure. Bark removal 
satisfactory but production 
fluctuate violently with seasonal 
affects bark adhesive ties, 
Wood hogs supposedly suitable for 
manufacturing high-grade chips 
slabs and edgings and some first 
chippers found the fiel are 
not producing the quality 
which must produced and cai 
produced from sawmill Gen- 
erally speaking, the picture, 
that equipment now the 
not very encouraging. Every effort 
being made correct this situation 
getting the right equipment into the 
field. 


chips manufactured from sawmill waste 
are most interested seeing that the 
right type equipment finds its way 
into these sawmills—equipment which 
high-quality 
chips consistent rate production 
each month. Most pulpmills signing 
long-term contract with one more 
sawmills are hopefully 
receiving specific quantity 
coming from this source each month. 
Faulty equipment the sawmill makes 
difficult for the lumberman 
behind any guarantee furnishing 
designed chippers such those 
out replaceable wear parts can only 
time goes by—yet the pulpmill 
ator can find himself with this 
equipment performance can 
direct effect upon the cost 
production which turn in- 
fluences the profit available for 
tion the sawmill and the 
operator alike. The profit 
can certainly have great effect 
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Figure Nicholson sawlog debarker which makes use 
the cambreum shearing principle bark removal. about 
enter rotory ring. Wheels are part feed works. 


the rate progress attached the 
over-all program sawmill waste uti- 
lization. The wise pulpmill operator 
will make contracts only with those 
sawmill operators who install that 
equipment which will continue op- 
erate satisfactory manner today 
and number years into the future. 


Background 


Bark removal constitutes one the 
biggest problems connected with 
the utilization sawmill waste. 
this stage getting the entire pro- 
gram underway, favor should given 
those bark removal methods which 
previous time-proven records have 
shown being most successful. 


Second the problem bark 
moval the matter manufacturing 
chips suitable high quality, today 
and the future. High grade chips 
can made from slabs and edgings 
(chips good those made the 
pulpmill) provided chippers the cor- 
rect design are used and trained per- 
make proper settings and see 
up-keep. 


the South, should necessary 
that maximum quantity fibre com- 
ing this new source utilized, 
form slabs and edgings, much 
unbarked form. Because slabs 
and will, most cases, 
rted into chips prior shipping, 

expensive convert- 
handling equipment some 
concentration comes for 
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consideration. These concentration 
points—whether sawmill now 
chips from its own and pur- 
chased waste, rail yard buying slabs 
and edgings pulpmill doing the 
volumes slabs and edgings justify 
the expense purchasing this needed 
equipment and keeping operation. 

Industry-wide, the first logical step 
toward making this sawmill fibre avail- 
able starting the top with the 
large stationary sawmills and then work- 
ing down toward the fly-by-nights and 
simpler terms wasn’t built 
concentrate effort those phases 
over-all operation where the lowest 
risks exist and the greatest profit return 
for investment are had (as the 
case with bigger sawmills). Only after 
gaining sufficient experience does one 
wish then tackle those other phases 
showing smaller profit return rela- 
tion the risks involved (as the 
case with the 


This fact most frequently over- 
looked: matter how good the ma- 
chine, its operating performance and 
the end-product produced better 
than the man men who operate the 
machine and see its up-keep. 


The signs are clear that the starting 
this new endeavor different 
from any other—this specific program 
will attract opportunists who are likely 
bring sub-standard equipment 
which can only have retarding effect 
upon this entire program. 


Figure 2.—The Soderhamn D-3 sawlog debarker. Note rotary chain 
which removes bark beating off. 


Equipment Available 


“Any new project piece equip- 
ment has starting point and requires 
patient development, until time, effort, 
progressive thinking, and experience 
betters the best equipment ideas 
available when Equipment 
about which will comment 
very large extent this starting point. 
The future will reveal improvements 
which make comments this meet- 
ing, like the morning paper, only good 
for today and the very near future. 


Debarkers 


date all mechanical log slab 
barkers now the market separate 
bark from fibre production rates vary- 
ing with the diameter thickness, 
cross sectional shape, form, length, and 
bark adhesive qualities each individ- 
ual log slab being processed: Cur- 
rently the new process separating 
bark from fibre after chipping the 
only one not influenced all many 
the above limiting factors. 

learned through bitter experjence 
those conducting the waste wood 
recovery operations now underway, tais 
factor changing bark adhesion has 
upset prior calculations production 
rates and quality chips pro- 
duced more than any other single fac- 
tor. Many debarkers operate effectively 
until the coming the winter and hot 
summer seasons—times the year 
when the bark tightens and causes 
sharp reduction production rates 
overly high bark percentage per 
ton chips produced. addition, bark 
adhesion can vary with each specific 
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Figure 3.—The Hurricane saw log debarker which removes 
bark the cutter-head principle. 


pine species, the locality operation, 
and the technique supplying each 
individual sawmill with logs. Most 
debarkers must run for least one 
year before one can wisely determine 
the part that this factor will play 
affecting production rates, production 
costs, and quality the end-product. 


Log Debarkers: Log Debarkers 
now the market make use one 
the following bark removal prin- 
ciples: (1) Cambium Shearing, (2) 
Hydraulic Erosion, (3) the Hammer 
and Chain Flail, and (4) the Cutter- 
Head Rosser. 


Cambium Shearing: This type de- 
barker employs number blunt 
tools that can forced against the log 
they are extended center-wise from 
revolving ring. the log passed 
through the barking chamber bark 
sheared off scraping, dragging ac- 
tion over the irregular-shaped surface 
the log, usually with almost loss 
good wood fibre because separation 
the cambium This principle 
debarking has only recently been put 
into use this country and here the 
South. Bark usually adequately re- 
moved around knots, swells, and de- 
pression. The Anderson Sawlog De- 
barker made the Soderhamn Ma- 
chine Manufacturing Company, Talla- 
dega, Ala. and the Nicholson Sawlog 
Debarker made the Nicholson Mfg. 
Co., Seattle, Washington are examples 
log debarkers making use this 
principle bark removal. 

Among those first debarkers this 
type come into the field problems 
high maintenance have often occurred. 
For that reason much work 
done remedy equipment failure 
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caused the strong forces created 
the log fed through the barking 
chamber. Especially when crooks and 
heavy knot swells are encountered, 
trouble arising from bent, and broken 
tools and rapidly wearing tool bushings 
noted. More recent makes, however, 
are equipped with more sturdy tool 
design and system feed works 
which seldom cause more than normal 


Little any fibre loss point 
favor this type debarker. steady 
flow logs through the barking cham- 
ber can assure very high rate pro- 
duction. Counteracting this the fact 
that production rates fluctuate with 
changing bark adhesive qualities. Be- 
cause the high initial cost attached 
debarker this type they have 
found their way only into the larger 
southern sawmills, the statement hav- 
ing been made that mill sawing 
40,000 bd. ft. and are the only 
ones find the use this debarker 
economical proposition. 


Hydraulic Erosion: This method 
bark removal, date, has not been 
given much consideration for opera- 
tions here the South—namely, be- 
cause the high initial investment upon 
installation and the comparative high 
operating costs tend make this meth- 
bark removal practical only 
where big sawmills with high log- 
conversion rates are found. Much 
effort now being expended the 
Hansel Engineering Company, Seattle, 
Washington perfect smaller hy- 
draulic barker which can compete with 
the Nicholson and the Anderson. This 
company also offers slab for 
processing large volumes slabs meet- 


Figure waste wood chipper made 


Sumner Works. 


ing grade specifications. The low cost 
dependability, 
removal are some the claims 
those manufacturers favoriny this 
method bark removal. 


Hammer and The Soder- 
hamn Mfg. Company, Talladega, Ala- 
bama the only company for 
sale log debarker this type. Mak- 
ing use rotary chain flail and 
feed-works which rotates the log 
being barked, this debarker 
the Soderhamn D-3 and for 
sale sawmills classed the 
bd. ft. per day production 
Because the rotary chain 
mounted traveling dolly near log 
log feed through the debarker not 
possible. 


The effectiveness bark 
this method varies greatly with chang- 
ing bark adhesive qualities 
turn has great effect 
tion rates. There are times the year 
when certain species can barked with 
great efficiency. Other times, 
moval unsatisfactory. Past 
have indicated, general, that 
pulpwood barkers based upon the 
ing principle have not succeeded, pri- 
marily because the continuous 
ing action flails transmit such 
bration the entire equipment 
operating costs have been most igh 
result operating time lost the 
high cost maintenance. 


favor this bark removal 
experienced and that smaller 
logs are frequently barked 
factorily with bark being 
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around the knots, snipes, burls and cat- 
faces. 


and Rossers: Bark- 
ers this type remove bark the 
action knives mounted 
head, the log being rotated 
through the barking cham- 
ber. its favor the fact that bark 
can removed regardless degree 
bark adhesion, thereby assuring little 
year-round operation. Equipped with 
tip control over depth cut de- 
this type have been oper- 
ation the Pole and Piling Industry 
the Pulpwood Industry, with 
but steady demand for their 
Because ability con- 
remove bark, dependabil- 
ity operation low cost per unit, 
struction the fact that some fiber loss 

considering the debarking saw- 
logs, loss fibre result remov- 
ing burls, knots, swells, and 
(protruding limbs) the pulpmill 
favor. Chips from this part 
the log make lower grade pulp. 
Regarding the lumberman, 
lumber should available from log 
barked this type debarker would 
the case one the cambium 
shearing the flail principle had been 
employed. fact, experience gained 
one West Coast operator employing 
one these cutterhead debarkers indi- 
cates that increased over-run, in- 
creased daily production, and still 
further upgrading his logs will re- 
sult. The reason for tthis follows: 
ideally shaped log results—one 
requiring less time turning and 
for firm resting against the 
head The sawyer also apt 
misjudge proper size slabs 
removed and will more consistently cut 
slab (the use re-saws some- 
what counteracts this claim). 

The Wood-Treating Chemicals Com- 
pany, St. Louis, Mo. currently selling 
the Hurricane sawlog debarker priced 
for use sawmills sawing from 
estimated 30M 60M bd. ft. lum- 
ber per day, depending average log- 
Mfg. Company, Tulsa, Oklahoma also 
makes Pole Shaver which can con- 
into very suitable log debarker 
the proper modifications 
design are 


Debarker: The slab debarker 
wide the door this sawmill 
program. The follow- 
might best explain the 
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slab debarkers: ‘‘Plums from the tree 
are now being picked they 
Thus efforts today are being concen- 
trated log debarkers and chippers. 
Tomorrow, when the time ripe, 
will the slab debarker. date, 
slab debarkers (without considering 
the more expensive West 
draulic slab debarkers) have yet come 
into practical use. 


Two types slab debarkers seem 
have application here the South: 
expensive type debarker capable 
high rates production for use slab 
concentration points assured 
cient quantities slabs and edgings 
justify the high first cost purchas- 
ing and operating necessary material 
handling equipment, conveyors, de- 
barkers, chippers, and carloading facili- 
ties; and slab debarker simple 
construction, relatively effective 
moving bark yet designed for produc- 
tion rate not exceeding 5—10 cords 
per day, highly portable, and priced for 
purchase the small sawmill operator. 

slab debarker the latter type 
might conceivably set next 
the head-rig sawmill slabs and 
edgings can fed into the debarker 
easily being thrown onto the 
refuse conveyor. Such debarker would 
enable the selling bark-free slabs 
and edgings concentration point 
equipped with the proper chipping and 
material handling equipment. date, 
the chain hammer flail principle has 
been tried effort toward develop- 
ing satisfactory small sawmill slab de- 
barker—all with very limited success. 

quite possible that high pro- 
duction rate debarker (one capable 
debarking 75-125 cords slabs and 
edgings per day) will placed 
the market before long. present 
thinking, such debarker will make 
use the cutter-head bark removal 
principle, necessarily sacrificing some 
loss fiber return for high rates 
production, near bark-free end- 
product, and operating cost reflect- 
ing little unexpected lost time and only 
normal cost maintenance. 

Any debarker can considered 
success (even though some wood fiber 
loss may result) long the end- 
product produced yields its owner 
reasonable profit return his invest- 
ment. Some types debarkers can 
yield greater profit return than the 
others. 


Wood Chippers 


general, the problem 
removal has received much attention 
that the remaining problem produc- 
ing chips suitable uniformity and 
quality has almost been overshadowed. 
the South, substantial number 
sawmills are now selling chips pulp- 
mills and have been doing this for 


Figure 5.—Carthage waste wood chipper 
equipped with forced-feed mechanism. 


number months. result, some 
mill operators are now awakening 
the fact that many those chippers 
and modified wood hogs first enter 
the field not make suitable quality 
chips and will continue show signs 
ity time goes by. This failing not 
due entirely the lack untrained 
personnel who are operating these 
chippers but also improper design 
and construction chippers and hogs 
sold sawmill operators with the 
promise manufacturing high qual- 
ity chips from sawmill waste. Correct 
design principles, taken for granted 
mill engineer who purchasing 
pulpwood chipper made reputable 
manufacturer, are not always 
found the waste wood chippers en- 
tering this new field endeavor. 


produce uniform suitable 
chips highly desirable that the 
following design principles incor- 
porated waste wood chipper: 
The chipper disc should equipped 
with detachable wear plates which can 
replaced the edge across from 
each knife eroded away due action 
chips being cut and passing through 
the disc slots.. This distance between 
wear plates and knife edges does much 
determine continued uniformity 
chip thickness; disc RPM speeds 
600 and seem desirable, preferrably 
running from chip 
cutting action accurs the bed-knife 
anvil, and some extent, either 
side the chipper spout point 
where these spouts come close 
touching the disc. Thus adjustable 
and replaceable bed-knife equivalent 
these two points often desired; 
forced system feeding one 
these slab chippers selected, some 
correlation between the rate slab 
feed and the disc RPM can much 
assure high quality, uniformly cut 
chips. and chips should made 
slicing rather than chopping knife 
action. This can result much 
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cleaner cut chip (enabling more uni- 
form and rapid penetration cooking 
liquor—thus conceivably 
pulpmill rate production) and re- 
ducing the amount fibre ending 
chipper dust. 


Gravity-Feed Type Chippers: 
the West Coast, where this program 
sawmill waste utilization has gained 
considerable momentum within the last 
years, most chippers are the grav- 
ity-feed type. date, the majority 
these waste wood chippers are manu- 
factured the Sumner Iron Works, 
Everett, Washington—a company 
which has over their 
in. standard, gravity-feed, rectangular- 
shaped-spout chippers among sawmills 
operating and down the West 
Coast. Other chippers found 
this region include. Murray 
Mfg. Company, Wausau, Wisconsin; 
the Hansel Engineering Company, 
Seattle, Washington (The Dunbar) 
older type slab chippers manufac- 
tured the Carthage Machine Mfg. 
Co., Carthage, Y.; and several 
the new, highly promising Norman 
type chippers manufactured the 
Chipper Machine Engineering Com- 
pany, Portland, Oregon. 

favor the gravity-feed chipper 
are the following features: Spout 
opening relation chipper disc di- 
ameter usually largest with gravity- 
feed chipper; chipper this above 
type better able absorb 
wood coming off the head-rig without 
causing costly down-time due 
these chippers can usually 
operated lower cost per unit pro- 
duced because seldom necessary 
have chipperman constantly devoting 
his time feeding slabs into the chip- 
per and guarding against 
production rates per disc diameter 
most cases favor the gravity-feed type 
chipper. Initial and up-keep cost usu- 


Describes various qualifications for chips for making pulp, with 


ally also its favor, chippers this 
type have proven that high-grade, uni- 
formally-shaped chips can manufac- 
tured, even though waste material might 
very small size. fact, some 
the most recent and most promising 
changes chipper design (showing 
promise producing chips very high 
quality) are presently found 
among several new makes chippers 
lacking any forced-feed mechanisms. 

making choice between gravity- 
feed vs. forced-feed chipper one must 
sure that the forced-feed chipper con- 
sistently manufactures chips quality 
unsurpassed the gravity-feed type, 
and that the annual dollar return the 
investment much greater— 
and will continue provide this higher 
rate monetary return. 


Forced-Feed Chippers: waste- 
wood chippers made the Soderhamn 
Mfg. Company, Talladega, Alabama are 
equipped with sloping forced-feed 
mechanism which operates con- 
sistent rate speed regardless 
changing disc RPM speeds. Maximum 
disc RPM for this usually 
400 and absence replaceable wear 
plates noted; Carthage Machine 
Mfg. Company, Carthage, has 
come out with in. disc horizontal 
forced-feed chipper which incorporates 
many up-to-date design features, Recent 
tests have indicated that chips high 
quality can manufactured from 
chipper this type. Presently this 
company considering the manufacture 
still larger chipper based the 
same principles found the 
smaller type waste wood chipper now 
the field; Murray Mfg. 
Company, Wausau, Wis., offering 
forced-feed chipper for the chipping 
waste wood. None these chippers, 
the writer’s knowledge, have yet been 
placed among sawmills here the 
South; the Diamond Hog modi- 


Chip Requirements From the Pulp Mills’ Standpoint: 


IAN SIM 


Technical Director, International Paper Company, Georgetown, 


emphasis advantages and disadvantages chips obtained from 


sawmill waste. 


GENERALLY known that pulp 

mills require chips and that they re- 
quire them almost fantastically large 
quantities. However, the fact that 
chips are entirely satisfactory not 
generally known. 

For most pulp, chips are essential 
raw material and the most expensive. 


Presented meeting the Forest Products 
Research Society, F-G-A: Carolinas Chesapeake 
sections, June 1954, Myrtle Beach, 
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pulp can better than this basic 
ingredient. Therefore, matter 
sound economics and common sense, 
pulp mills strive obtain the best chips 
possible all times. The chipping op- 
eration early step and one the 
most important the manufacture 
pulp. operation that strongly 
influences the quantity and quality 
the output the mill. 


fied for converting slabs and edgings 
into chips, date, has not met with 
much favorable response. Only much 
redesigning does seem likely that 
equipment this type, primarily 
veloped for the hogging fuel 
sawmill waste, will much 


pecially those the horizontal 
works type—are the following ires: 
high percentage chips cui toa 
uniform thickness can 
with this equipment. This can at- 
tributed the facts that wood fec into 
the disc favorable rate 
(when correlated with disc and 
that light material held down 
goes into the chipper; po-sible 
align short trimmings and bloc be- 
fore they enter the chipper. 
chips produced. 


Conclusions 


universal 
sawmill waste utilization, the 
Southern Lumber Industry 
Southern Pulp and Paper 
collaborating parties, be- 
yond point beginning. near 
future promises more rapid 
pace than has been noted 
that paper and long-lived 
product reasonable cost find way 
into individually sponsored 
sawmill waste utilization. this re- 
sults, the over-all program will progress 
everybody’s benefit and 
Faulty and 
and chipping equipment 
have retarding effect this important 
program conservation and good for- 
estry—a program showing promise 
equalling any prior wood 
movement yet introduced this 
continent. 


Chips should meet certain 
tions standards set the mill 
involved. This holds true the 
own chippers purchases chips 
outside sources. 

Customary specifications 
points which should obvious, are 
nevertheless extremely important. 
are: 


wood desired. 

Freedom from bark. 
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Freedom from burned charred 

Some degree uniformity 


The effect these factors pulp 
and the yield pulp per 
unit weight volume wood will 
now considered. 


Kind Wood—Each kind 
has different pulping characteris- 
tics each kind when pulped gives 
qualities the pulp produced. 
therefore paramount import- 
ance that only the desired kind 
wood. specified combination, used. 


Moisture Content Age Wood 
—By listing the terms moisture con- 
tent and age wood together the im- 
pression may given that they are 
synonymous interchange- 
able, course, they are not. However, 
they are inter-related that diffi- 
cult deal with either independently. 
this connection, age wood has 
nothing all with the life 
age the trees from which the wood 
was cut, but rather has with the 
length time which has elapsed from 
the time the trees were cut until they 
are chipped. The moisture content 
the chips the weight per unit volume 
gives indication this period 
time. 

might expected, the yield 
production usable, salable fiber per 
unit weight volume greatest when 
the chips used are from freshly cut 
trees. This yield diminishes the stor- 
age period increases. 

wood ages, the specific gravity 
decreases appreciable extent; this 
turn results decreased fiber yield 
from the chips. There are additional 
pulping losses over and above the loss 
due lowered specific gravity which 
also increase with age. The combination 
these two losses may, and frequently 
potential yield after only six months’ 
storage. The strength properties pa- 
made from pulp cooked from six 
months’ old wood are radically lower 
than those paper made from freshly 
cut Losses bursting strength 
17% and tearing resistance 
are common kraft paper made 
from such pulp. The magnitude yield 
and sirength losses increases rapidly 
the wood ages beyond six months. The 
effect loss yield and 
results very material mone- 
which can not offset any 
manner, 

Good pulp can produced from 
old wood, but only the use 


more chemicals longer cooking 
period. More chemicals ob- 
Vviou 


cost more, and longer cook- 
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cooks per digester and decreased out- 
put the mill. However undesirable 
the use old wood is, the use 
mixture old and new wood chips 
even more undesirable. Adjustments 
the cooking procedure charge 
cooking liquor can made accom- 
modate utilize old wood fairly 
efficient way, but adjustments can 
made compensate for mixture 
old and new wood. inevitable that 
the use such mixture will result 
blend over- under-cooked 
pulp. Most mills prefer use wood 
which freshly cut. Most can use wood 
having moisture content low 
40% (based the as-received weight). 
None can make good pulp from kiln- 
dried wood from mixture green 
and very old dry wood they can 
from green wood. 


Freedom from Bark—One the 
main requirements pulp that 
free relatively free from specks 
dirt caused bark other material. 
The chips, therefore, should free 
from all bark. Apart from cleanliness, 
chips should bark-free for other rea- 
sons. Bark all pulps has little 
fiber Bark occupies digester space 
and consumes cooking chemicals and 
steam, but yields nothing value. 
certainly more logical and cheaper 
remove bark from the wood than 
digest later. Bark usually has sand 
grit imbedded it. The sand has 
abrasive action much the pulping 
equipment and may carry through the 
system the finished product where 
can result pin holes other defects. 


Freedom from Burned Charred 
Wood—Charred burned chips are 
more objectionable from the standpoint 
cleanliness than those which are in- 
completely barked. Carbonized particles 
pass unchanged through the entire sys- 
tem and degrade the finished product. 


Uniformity Size—Variations 
chip size affect the yield and strength 
pulp. Every reasonable effort should 
exerted produce the absolute mini- 
mum percentage over-size and under- 
size chips long and short chips. 

order produce the best possible 
pulp, all chips should treated iden- 
tically alike. Ideally, each chip should 
the same length, width and thickness 
that the chemical attack the non- 
cellulosic components surrounding each 
fiber uniform—neither too harsh nor 
too Length, course, refers 
the dimension parallel the grain. The 
chemical pulping process really begins 
with the penetration the cooking 
liquor into the chips. The rate pene- 
tration longitudinally always greater 
than that radial tangential 
direction. The ratio varies, depending 
upon the type cooking liquor used 
(acid alkaline) and kind species 


The rate penetration in- 
creases parabolic manner the 
length chips increases. there- 
fore more important hold the length 
chips constant than the width 
thickness. 

Chips are usually classified means 
Williams Standard Chip Classifier. 


This classifier consists of: series 


wire mesh screens and pan mounted 
top one another; frame hold 
the screens; stationary frame; mo- 
tor; timer; and the necessary mechani- 
cal linkages impart rotary, shaking 
motion the screens the horizontal 
plane. The screen sizes most commonly 
used are and 14”. 

The chips are tested placing them 
the screen and shaking for speci- 
fied length time. After shaking, the 
chips remaining each screen and 
the pan are weighed. The weight 
chips each fraction divided the 
total weight chips tested and the re- 
sult expressed percentage. 

Classifying chips outlined good 
practical method which can give fairly 
short time. However, the results can 
misleading greater lesser de- 
gree. The equipment can not differen- 
tiate between long, narrow chip and 
wide, short one. necessary in- 
spect the classified chips visually 
order supplement interpret the re- 
sults the classification test. Some op- 
erators prefer guided chipper 
top mechanical condition and the 
knives are properly ground, uniform set- 
tings will result the production 
uniform chips whose length propor- 
tional the knife setting. 

While the average fiber length in- 
creases with increased chip length, the 
optimum length for kraft pulp made 
from southern pine considered 
approximately The fraction that 
passes through the screen and re- 
tained the 1/,” the one most de- 
sirable. When chips this length are 

pulped separately, definite increase 
tearing resistance obtained any 
given bursting strength level. 

The presence appreciable pro- 
portion fines chips passing the 
strength. The yield from fines very 
low. For these reasons many mills re- 
ject this fraction and use fuel with 
the bark. 

Various investigators have found that 
the use crushed compressed wood 
materially lowered the strength sul- 
fite pulp. They found that the compres- 
sion resulting from chipping 
versely affect sulfite pulp. However, the 
degree crushing caused normal 
chipper operation with sharp knives 
green wood does not measurably harm 
the strength kraft pulp. 
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Sawmill Chips 


The rapidly growing trend for pulp 
mills purchase part their chips 
from sawmills mutual benefit 
both operations, but not without 
problems. The integration sawmill 
and pulp mill operations the point 
where the entire wood requirements 
the pulp mill are met the sawmill 
common the Pacific coast, but far 
not contemplated this area, Com- 
plete integration this respect will not 
discussed. 

The advantages and disadvantages 
utilizing sawmill and logging wastes for 
pulpwood chips from the standpoint 
the sawmill operators and the conserva- 
tionists are generally understood. The 
advantages and viewed 
the pulp mills are apparently not 
generally recognized and will dis- 
cussed briefly. 


Benefits 


Conservation forest resources. 
The record will show that the pulp 
and paper industry 
interested conserving our for- 
ests and obtaining the utmost effi- 
ciency their use any other 
group. 

Power saving—The electric power 
convey, bark, and chip 
amount pulpwood equiva- 
lent the purchased chips 

Lower maintenance costs—The 
cost maintaining cranes, con- 
veyors, barking drums, chippers, 
and their related 
reduced. 

Labor saving—There can sav- 
ing labor provided that the sup- 
ply purchased chips depend- 
able. Very little reduction 


bor, any, can made the 
chips are not received regu- 
lar schedule. The total labor cost 
and particularly the unit labor cost 
will increase the chips are not 
received regularly. 

Lower wood inventory 
over—Pulp mills can safely de- 
pend lower inventories pulp- 
wood when purchased chips from 
reliable sources are used. This 
turn materially reduces the ex- 
pense turnover rotation 
wood storage. 


Disadvantages 


Increased capital investment— 
needed handle the chips this 
increases the capital investment 
some extent. 

Possibility decreased control 
chip quality—Sawmill personnel 
are primarily interested the pro- 
duction and quality aspects the 
manufacture lumber related 
products, only natural, par- 
ticularly during early stages, that 
they will not aware the 
necessity for good quality chips 
pulp mill operators. Close co- 
operation between both parties 
indicated. 

Fuel loss—While the pulp mills 
want and need bark-free chips, the 
fact that the bark not available 
them increases the quantity 
fuel which must purchased. 

Possibility loss due spillage 
the chips are purchased the 
point loading any spillage 
direct loss the pulp mill. 

Possibility increased labor costs 
mentioned earlier, fluctuat- 
ing supply chips will increase 
the user’s labor cost. 


All factors considered, the use 
sawmill chips can and should ma- 
terial benefit both parties 


Discussion 


Neill Wade, Wade Lumber: 
Question relates loss strength 
wood which dried. that wood 
gained moisture. Yes, chips from 
kiln dried wood would still 
factory. 


Smith: You point out use dull 
knives makes weak compression. 
know what causes the damage the 
cell structure? sure that 
cooking liquor retarded. 

(?) you mean any 
chips? Hardwood? Yes, vod 
chips can used two ways: 
semichemical pulp 100 percent; 
Mills making dissolving pulp. 
are using hardwood 
Georgetown. Primarily want 

Applefield: Strongest paper 
tionably you can’t make strong 
with short fiber. Effect liquor 
tration cannot overlooked. 

utilization cypress mixed with pine 
chips? Apparently not used 
factorily. Pulp characteristics and 
ing are not satisfactory. 

Smith: Some work done 
USFPL pulp hickory with bark 
left on—fibers bark give 
strength than fibers the wood. lave 
pulp companies done any research with 
bark on? know results. The 
problem would serious, particularly 
bleaching. However, might satis- 
factory for corrugating material. 
ory one the woods having much 
higher power requirements for refining 
than other hardwoods. 


Chip Procurement 


MARK LEHRBAS 


Chief, Forest Utilization Service, Southern Forest Experiment Station, New Orleans, La. 


There the present time great deal activity the 
utilization sawmill residue for pulp chips. New and improved 
equipment being developed daily which enables the sawmill men 
remove the bark from sawlogs, chip, screen and handle the 


residue more economically. 


With this development, which increases the sawmill profits, 
and with the increasing competition and demand for pulp chips, 
can look for greater utilization sawmill residue. 


PROCUREMENT possibilities will 
governed largely the eco- 
nomic conditions involved. The techni- 
cal phases this problem offer se- 
rious difficulty. possible that under 


Presented meeting the Forest Products 
Research Society, F-G-A: Carolinas Chesapeake 
sections, June 1954, Myrtle Beach, 
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certain conditions pulp companies may 
consider economically desirable 
convert timber suitable for sawlogs into 
pulp chips. And, may that such 
the highest use. general, however, 
will confine the procurement possibili- 
ties chips that material which can- 


not used advantage more 
ably for higher-value products. 

The two major sources 
due suitable for pulp chips are say 
residue and logging residue. 
neer cores used for pulp chips, 
terial this time. 

will also pass somewhat 
the logging residue, Todd, 
eastern Station Paper No. 
among other things, that for every 
sand board feet lumber 


Sawmill and Logging Residues the 
Carolina Piedmont, Problems and 
Salvage. 


AUGUST, 


the approximately cubic feet 
ysable logging residue produced. This 
slightly less than the sawmill 
this residue utilized for 
pul chips present, where pulpwood 
following sawlog operations can 
cally feasible. general, however, 
because its low density, 
content, low yield 
cost production due rough- 
ness more costly but far inferior 
source raw material not held es- 
teem pulpwood dealers pulp com- 
There nothing particularly 
residue. can and handled 
similar regular pulpwood. 

Sawmill residue, because more 
readily available, partially harvested, 


and collected central 


oint offers the most promising source 

material. Sawmill residue also 
dense, high-quality material, suitable for 
producing high yields good quality 
pulp and paper. 

For starting point, then, will 
first consider the sawmills. 

Lumber production for the South 
billion pine and billion 
feet hardwoods. This lumber pro- 
duced some 25,000 sawmills. One 
hundred these sawmills are classed 
large mills cutting million board 
fect more annually. These larger 
mills produce 1,700,000,000 bd. ft. 
lumber. Forty-five these large mills 
are pine mills and produce slightly over 
one billion bd. ft. pine. 

There are some 600 medium sized 
mills that cut from million mil- 
lion bd. ft. annually, These mills pro- 
duce billion bd. ft. which bil- 
lion bd. ft. pine. 

Approximately 3,500 mills cut from 
half million million bd. feet an- 
These mills produce billion 
bd. ft. which billion pine. 

The remaining 20,000 mills are 
classed small, cutting less than half 
million feet annually 
only billion feet lumber. Many 
these mills operate intermit- 
tently seasonally cannot de- 
pended upon for steady source 
supply. 

When the interest utilizing saw- 
mill waste for pulp chips first became 
and called for action, the South- 
Forest Experiment Station, co- 
with the Southern Kraft Di- 
vision, International Paper Co., carried 
study determine the amount 
produced southern pine mills.* 
studied mills different size 
and having different breakdown 


irpenter, Paper 115, 
Chippable Waste Southern Pine 
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equipment and determined the amount 
residue produced per green lum- 
ber tally log size. Factors waste 
mill class and log diameter group 
were developed. Using these average 
factors and working with over-all pro- 
duction figures can estimate roughly 
the amount residue produced for 
region-wide purposes. 

Using the factors based log size 
and with known log diameter pattern 
volume cut log sizes can esti- 
mate fairly accurately the 
duced for practically any type mill 
given area. 

One the interesting and important 
findings this study was the fact that 
the amount residue produced was de- 
pendent largely upon log size. The rea- 
son that small mills produce more resi- 
due because general they cut more 
small logs. 


Our studies indicated that for every 
1,000 bd. ft. green lumber 
duced our larger mills yielded 1,081 
Ibs usable residue (oven-dry basis). 
Medium (Class mills produced 
1,151 (oven-dry) and the small 
mills (class produced 1,527 
usable residue (oven-dry). interest- 
ing note that the Texas Forest Serv- 
ice made similar study for Texas mills 
and arrived average figure 
1,170 oven-dry weight per bd. 
ft. green lumber tally produced. 

use 2,350 lbs. chips (oven- 
used commercially, find that our fac- 
tors run from .46 .65 cord per 
bd. ft. green lumber tally, depend- 
ing mill class. 

apply these factors the pro- 
duction figures mill size given earlier 
and make adjustments for mill class 
find that the annual amount sawmill 
residue, suitable for pulp chips, amounts 
approximately 8,750,000 cords. 
this, 782,000 cords are from the large 
mills, 1,470,000 cords from the 
medium-sized mills, 4,875,000 cords 
from the medium-small mills and 
1,623,000 cords from the 20,000 small 
intermittently-operated mills. Approxi- 
mately 5,750,000 cords the total pro- 
duction pine and 3,000,000 cords are 
hardwood. 

Before attempt determine just 
how much this residue can hope 
see used for pulp chips, let 
consider some other interesting items. 

The population the United States 
1950 was 156 that time 
the amount paper produced amounted 
16.5 million tons 382 pounds per 
capita. The estimated population for 
1975 amounts 210 million. There 
has been steady increase the per 


-capita use pulp and paper products 


and the best estimate for 1975 amounts 
500 the present time re- 
quires average 1.62 cords wood 


produce one ton pulp. New and 
improved pulping techniques are chang- 
ing this ratio and estimated that 
1975 will require only 1.41 cords 
per ton pulp. Putting these figures 
together find that 1975, our 
present trends hold, are going 
need around million cords wood 
meet the estimated paper require- 
ments, This million cords more 
than and almost double the present pro- 
duction. With this increasing require- 
ment the possibility getting large 
part the 8,750,000 cords sawmill 
residue used for pulp chips has little 
more promise and significance. 


Large Mills: The large mills and 
many the higher producing medium 
sized mills have adequate production 
and finances warrant the necessary 
chippers, screens, etc. Such firms the 
Southern Lumber Co., Warren, Arkan- 
sas, Smith Lumber Co., Chap- 
man, Ala., Crossett Lumber Co., Cros- 
sett, Arkansas, Kirby Lumber Company, 
Silsbee, Texas, and the Dargan Lumber 
Company, Conway, C., are setting 
good example and showing the way 
better utilization for these types 
mills, The cost-profit ratio producing 
and selling waste wood chips for these 
mills undoubtedly offers the necessary 
incentive for them utilize their resi- 
due. would imagine that practically 
all the larger sawmills will eventually 
utilize all the heavy residue produced 
their mills. 


Small Mills: The big problem 
the utilization heavy sawmill waste 
presented the smaller mills. Those 
having insufficient production war- 
rant the installation the necessary 
equipment. The most logical approach 
this problem would seem the 
development concentration yards for 
heavy mill waste, either the form 
slabs and edgings chipped wood. 


Concentration Yards: Concentra- 
tion yards can many and various 
classes. 


Pulp Mill Concentration Yards: 
The pulp mills can set concentra- 
tion yards advantageously located 
areas tributary their mill the 
mill itself. Many the pulp companies 
now have well-established 
concentration yards. These might well 
chippers, screens, where waste 
wood could processed for pulp chips. 
The necessary equipment for converting 
sawmill waste could also installed 
the mill yards proper where the 
processed chips could 
rectly the pulpmill storage bins. 


Large Sawmill Concentration 
Yards: Those large sawmills which 
have installed equipment 
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their own waste are favorable po- 
sition develop slab concentration 
yards. With their existing facilities, con- 
tacts with small mills, well with 
example this type concentration yard 
the pulp mills they could easily move 
into this field. have one modified 
the planning phase present. The 
Clancy Lumber Co. reportedly will in- 
stall sawlog barking machine their 
Grayson, Ala., operation, They will ship 
their bark-free slabs their slab con- 
centration yard Decatur, Ala. Here 
they will install slab barker, chipper, 
screen, etc. They plan purchase un- 
slab material from the small 
mills that area and process these slabs 
along with their own bark-free slabs for 
total 100 cords per day. The chips 
will shipped barge the Bowaters 
newsprint mill Calhoun, Tenn. 


Medium-Size Mill Concentration 
Yards: Those medium-sized mills 
which not have sufficient production 
warrant installation processing 
equipment could establish concentration 
yards and augment their mill waste with 
that from smaller nearby mills. This 
would similar the Clancy setup 
but smaller. The combined production 
might more economically feasible 
operation. 


Existing Lumber Concentration 
Yards: The existing lumber concen- 
tration yard would seem also 
excellent position develop slab 
concentration yards. They are closely as- 
sociated with numerous small mills, 
have existing yard locations, equipment 
and organization. would small 
step for these firms move easily into 
pulp chip production. 


Independent Concentration Yards: 
There always the possibility enter- 
prising and progressive individuals 
furnish the necessary capital and de- 
velop chains slab concentration yards 
where the margin profit satisfac- 
tory. 

For the most part have been con- 
sidering the concentration unbarked 
slabs, etc. processed the con- 
centration yard. There are many other 
possibilities, course. addition 
the concentration unbarked 
barked slabs, chipped wood and bark 
bark-free chipped wood could con- 
centrated yards. Stan Todd the 
Southeastern Forest Experiment Station 
who working directly this prob- 
lem has listed some alternative com- 
bination methods salvaging sawmill 
waste which will study detail. 
These methods salvage range all the 
way from collecting unbarked slabs 
outlying locations delivery screened 
chips the pulpmill. 

One other possibility which 
ported have much promise for the 
future the separation the bark and 
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wood from wood that has been chipped 
with the bark on. This would eliminate 
the costly and troublesome problem 
removing the bark prior processing 
and expensive installations which most 
the sawmills cannot afford. Pulp 
mills could set installations re- 
move large part the bark particles 
combination Drubber sizing ma- 
chine and shaker-aspirator prior pulp- 
ing and the remainder the bark and 
other debris after pulping with centri- 
cleaners. 

For those who would like check 
into the details this development the 
following three articles will found 
interest: 


“The Use the Centricleaners with 
Special Reference the Cleaning 
Tomlinson and Truck, 
Howard Smith Paper Mills, Ltd., 
Pulp and Paper Canada, Nov. 
1952. 

Dirt 
TAPPI (5), May 1952. 
Bark from Chips and 
Wood Eberhardt, Bauer 
Bros. Co., Springfield, Ohio, Paper 
Trade Journal, Dec. 19, 1952. 


would like quote one significant 
statement from the Tomlinson-Truck 
article— 


“It has been quite apparent from 
this and other tests that through the 
use pulp excep- 
tional cleanliness can obtained 
with unbarked wood when using the 
alkaline process.” 


That gives the picture the heavy 
sawmill residue, the expanding need for 
additional raw material and some ideas 
methods whereby the sawmill opera- 


tors and pulp mills might get together 
common ground. 


Discussion 


Stan Cobb: portable mills, 
log barkers not look attractive 
them base of, (1) cost, and (2) 
weight and space. Alternatives are: (1) 
Debark slabs and edgings before chip- 
ping. (2) Remove bark aspiration 
process after chipping. Concentra- 
tion yard possibility here. Debark- 
ing and chipping equipment could 
installed. the management, one 
possibility is, the paper companies 
could establish chip yards just they 
have pulp yards. (2) the way 
set area, lumber concentration 
yard would job. 

Southern Resin: the point 
promoting this? Why not establish 
market for logs. Walton Smith: 
One answer centralized saw mills 
rather than pecker woods, from which 
percent our lumber coming 
from today. Until get centralized 


sawmills, we're going have get 
these slabs, etc. 

Value slabs—North Carolina 
hauling cost? Range from $3-$4 
$12 cord. average not unreason. 
able. 

Have talked twelve owners 
concentration yards. Would you 
barker, chippers, screens and consider 
getting into chips? How much cost? 
$50,000. 75% say, yes would. 

Should think terms pulp- 
wood taking initiative? Should 
think independent operators’ 
Armstrong: have been following chip 
business and offer these persona! 
servations, One three possible 
tions. (1) Purchase peeled slabs 
sawmill site; (2) Purchase 
slabs concentration yards; (3) 
mill yards. fact all know that 
lumber demand increases de- 
creases, small operators. 
mills cannot afford tie down por- 
table mills that here today and 
tomorrow. have made number 
concentration yard contacts. Any 
ber have been willing make sta- 
tionary mill were there possibility 
outlets. 

Bob Burruss: believe combina- 
tion combination pulp mill 
and sawmills working together uti- 
lize slabs the answer. scen 
successful slab barker yet. 

Walton Smith: North Carolina 
there are 4,000 small portables and 
concentration yards. 

John Veatch: Would like 
know any difference 
slabs vs. chips. Cobb: With rough 
slabs you have high proportion 
weight bark. 

Brown: You can blow chips but you 
have handle slabs. 

Applefield: Answer cooperation. 

Brown: Bauer Bros. manufac- 
turing whole log chipper designed 
and they are planning perfect 
chip-bark separation unit for southern 
pine, work conjunction wit! the 


This should open new 


endeavor: least has the north- 
east the chip-bark separation unit 
has proved very satisfactory with 
hardwoods, used the Brown 
pany New Hampshire. Bauer 
operators who can secure 
haul contracts with co-operating 
mills. These machines should 
test fall. The slab debarker 
factured Bauer Bros. has 
been mentioned. 

chip, etc., best way chip once. 
will have slab debarker 
weeks. Hammer-type machine. 
like will work. 
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Report Developments Logging 


LELAND HOOKER 


Chairman, Subcommittee Logging 


This report and the one following Milling represent the first 
the part FPRS Subject Matter Committees prepare 
yearly reviews pertinent new developments the various respec- 
tive fields. hoped that these reports will develop that each 
year the industry will provided with overall review tech- 
nical progress well statistical figures importance. Fred 
Simmons Chairman the Logging and Milling Committee. 


Introduction 


THE PURPOSE this paper, 
detailed regional reports, present 
brief summary the logging situation 
the United States appeared dur- 
ing the year 1953. There are least 
two clements which make such survey 
and limited value. 

First, while one the most interest- 
ing features report such this 
always discussion develop- 
the exact year when any given develop- 
ment was new. For example, 
nique piece equipment tried 
one two loggers; picked and 
modified half dozen others. the 
end year two more, sud- 
denly becomes apparent that majority 
operators are employing this 
technique piece equipment. Who 
can say just when the development was 
introduced 

Second, there the fact that there 
are few industries whose raw materials, 
equipment, and methods operation 
from one part the country 
another. Bottle caps, tea-cups, 
men’s suits are made pretty much the 
same way Boston, New Orleans, 
Seattle, but the logging techniques 
the regions represented those cities 
may differ marked degree. 

For these reasons, many aspects 
survey such this must regarded 
the possibility that some the state- 
ments made will not fit exactly any 
given reader’s experience. References 
conditions the Northeast, South, Far 
West, and Lake States, however, will 
help make the report more specific. 


General Situation 


The condition the logging indus- 
try whole varied very little during 
from the previous two three 
Canada reported peak year with 
production 8.6 percent higher 
1952, but elsewhere log pro- 
remained just about previous 
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high levels despite fluctuations the 
lumber market during the year. What 
declines did occur were usually confined 
few species, and loss markets 
locally was offset the opening 
new While the lumber indus- 
try whole feeling the effects 
the sell,” normal lag prevented 
their reaching the logging industry gen- 
during the year. 

Lumber production (which indica- 
tive log production) regions for 
1953 was: 


West 19,839,898,000 Ft.B.M. 
South 10,000,000,000 Ft.B.M. 
Lake 900,000,000 Ft.B.M. 
(Figures not available.) 


Changes Equipment and Methods 


Felling and Bucking: Canada 
and the Northeast report significant in- 
creases the use power saws. 
other parts the country mechaniza- 
tion felling and bucking virtually 
complete. 

With the increase the use me- 
chanical power for loading 
dling, there talk the Northeast 
cutting pulpwood longer than the pres- 
ent four feet. 

the South, trend toward long 
log tree-length handling from the 
stump all the way the mill may 
developing, during the year few 
more the larger operators shifted 
this method. 

Skidding and Yarding: trac- 
tor skidding, the trend seems both 
ways from the middle. the Lake 
States, there considerable interest 
the very small 
power) tractors, while the South, 
the interest long-log skidding has 
caused the introduction larger units 
than were formerly employed. the 
West, traditionally large-size tractor 
territory, higher ratio smaller trac- 
tor sizes being used pre-logging 
and re-logging for fuller utilization 
the timber crop practiced. 

the West, tractors equipped with 
torque converters are the increase. 
Rubber tired tractors are being investi- 


gated actively throughout the country. 
High speed, especially the return 
trips the woods, the chief attrac- 
tion, with easier maintenance added 
value. Considerable interest has been 
shown during the year the develop- 
ment rubber-tired skidding units 
the West. experimental basis 
few such machines are being used the 
phase tractor-truck 
logging. 

The portable steel spar gaining ac- 
ceptance the field cable logging. 
Together with high speed diesels with 
torque converter drives, these represent 
improvement old method skid- 
ding through modernization. 


Canada reports the horse still be- 
ing the most satisfactory prime mover 
for general use, although mechanization 
gaining every year. the Northeast, 
estimated that approximately 
percent the skidding done with 
animals, and even the West there 
has been return horse skidding 
few instances small timber. Else- 
where, both the logging horse popula- 
tion and teamster population have 
the point where animal 
skidding virtually out the picture. 


Loading and Hauling: Except 
for few isolated cases, loading done 
mechanically, and nearly all hauling 
done truck. There are few places 
Canada where river drives take place, 
and few huge rafts pulpwood cross 
Lake Superior northern Wisconsin. 

hauling, the major effort now 
toward reconciling highway load restric- 
tions and economical hauling. Axle 
spacing, reduction tare weight, and 
construction private roads are all 
common lines attack. More and more 
the ton-and-a-half giving way 
heavier trucks, especially the North- 
east, South, and Lake States. 


ing see that safety the woods 
receiving more attention all parts 
the country. The West still ahead 
this field, but the hard hat and all 
stands for the way safety con- 
other regions. 


Research and Development 


Canada: development in- 
terest during 1953 was the application 
extraction pulpwood. This system 
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the Lasso Cableway system for the 
which consists endless cable run- 
ning series specially designed 
pulleys hung posts trees was set 
wood operation Northwestern On- 
tario. Pulpwood loaded slings 
cradles suspended from the cable and 
the unit powered small gasoline 
diesel motor. The system has been 
used for various applications Euro- 
pean countries and from its perform- 
ance this experimental installation 
would appear that the unit 
bilities this country for the extrac- 
tion. timber, particularly from areas 
difficult topography where logging 
costs are normally high. Further experi- 
mentation with the unit continuing. 

During the year the pallet loading 
pulpwood was initiated least one 
company its logging operations. Pal- 
lets about three-cord capacity were 
developed for use with conventional 
3-ton and 5-ton trucks. The pallets, 
when loaded, are winched the truck 
power take-off onto the truck frame, 
and are constructed that the load 
may dumped the normal manner 
employing the hydraulic dump mecha- 
nism. Preliminary results indicate that 
this method for loading pulpwood holds 
considerable promise. 

report dealing with wood trans- 
portation gravity over suspended 
wire has been published the Pulp 
and Paper Research Institute Can- 
ada. This report, Koroleff and 
Collier, covers the development 
Canada gravity wire skidding tech- 
niques which have been largely under 
the direction the P.P.R.I.C. Although 
the application these techniques are 
necessarily limited suitable ground 
profiles the report brings attention 
the fact that eastern Canada wire 
skidding some cases may the only 
alternative writing off, commer- 
cially inaccessible, the timber barred by, 
growing steep, rough slopes. 

bulletin has been prepared, and 
will soon published, covering the 
results series logging waste sur- 
veys undertaken the Forest Products 
Laboratories Canada close coop- 
eration with industry. This report, based 
extensive field studies, describes 
detail the character and quantity 
merchantable wood material left after 
logging representative sawlog opera- 
tions eastern Canada and indicates 
methods reducing this volume. 


the West: During the last year, 
several new models off-highway 
trucks employing torque converter 
driven trucks because shock loadings 
are completely eliminated the 
power train. Probably the greatest fea- 
ture these units the retarder type 
brake that made integral part 
the torque converter and provides nor- 
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mal operating control grades used 
logging operation. noteworthy 
that one these trucks employed but 
one rear axle with tires sufficiently large 
give equivalent greater capacity 
than similarly powered tandem axle 
trucks. 

tractor mounted chipper for slash 
disposal has undergone initial tests dur- 
ing the past year. Such machine has 
many applications the pine region 
which was developed. Northwest 
loggers are watching with interest, 
appears the possible answer 
within the National Forest. The pres- 
ent practice piling and burning 
costly. The slash disposal stipulation 
most federal road requirements would 
satisfied chipping the slash and 
scattering off the road. 

the Lake States: Developmental 
work nearing completion new 
type pulpwood debarker. This ma- 
chine, when completed, expected 
peel all the year, and accommodate 
rougher and more crooked wood than 
mechanical peelers currently 
market. The prototype machine will 
have capacity about cords per 
hour, and will portable enough 
use railroad landing. 


Experiments are being conducted 
with the aim developing more eco- 
nomical methods for harvesting thin- 
nings from young second-growth hard- 
wood stands. these experiments are 
successful, will mean that vast quan- 
tities raw materials will made 
available for industry, and highly de- 
early silvicultural treatment 
hardwood stands will possible. The 
methods tried far include tree-length 
skidding, formation bundles the 
woods, and thinning strips. The lat- 
ter method shows the greatest promise 
reducing logging costs reason- 
able figure. 

Not overlooked among sig- 
nificant developments logging 
search during 1953 the formation 
the Logging and Milling Committee 
the Forest Products Research Society. 
The existence this committee will 
provide focal point for investigation 
problems common the logging in- 
dustry throughout the country, and 
hoped that the future active 
research will stimulated through this 
organization. 
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Sept. 1953. 99.9 


Deabay, Selling safety 
1953. 99.9 T482B. 
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Report Developments Milling During 1953 


Introduction 


REPORT SAWMILLING for any 
year must consider two unique fac- 
tors the lumber industry: 

(1) 
largely geographic variations which 
affect the type and size timber sawed. 
(2) Individual differences—sawmill- 
ing field with few nationally 
highly individual opinions that the defi- 
nition achievement and progress var- 
with the position the 
the field, with personal 
The views the small and 
Operator, 
machinery manufacturer, and mem- 
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MILTON MATER 


Chairman, Subcommittee Milling 


ber the faculty school forestry 
are often divergent. 


Therefore, order make this re- 
port comprehensive possible, de- 
velopments will reported regionally 
and opinions will credited—wherever 
feasible—to the observer. This sum- 
mary largely compilation the re- 
gional reports submitted members 
this Committee and unless otherwise 
noted names given may assumed 
members. 


The Regions reported here are broad 
classifications—in some instances con- 
siderably broader than actual conditions 
warrant. However, lack specific in- 
formation made necessary lump 


several regions together. Because the re- 
port from the Northeast was very com- 
plete have been able give that 
region separate classification. The 
Southeast likewise considered sepa- 
rately. However, the Central States 
which deserve separate consideration 
generally included the Southeast re- 
gion because its problems seem most 
similar that region. The third region 
considered the Far West—which in- 
cludes Oregon, Washington, California, 
the Southwest and the Inland Empire 
Region. Information the separate 
sub-regions was too meager justify 
carrying them throughout the report. 
Where information available will 
mentioned. 
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Condition the Industry 1953 


two the regions covered 1953 
considered have been good year 
the post World War history 
sawmilling. The general prognostication 
that 1954 will fall below 1953 
most respects. 


Volume Cut 


Northeast: Milling activity 
the Northeast 1953 tapered off 
slightly from that 1952, which was 
probably the peak year since World War 
Simmons. 


Southeast: The lumber industry 
the South general enjoyed very 
active year during 1953. The volume 
cut was about the same that the 
three years and was course 
very The markets for both pine 
and hardwood continued fairly stable 
with slight weakening toward the end 
the year. However, there was little 
inclination the part the operators 
lower prices the face declining 
orders. Most operators maintained their 
operations right the beginning 
1954, with the result that stocks mills 
and concentration points increased dur- 
ing the latter part the year—R. 
Carpenter. 


Central States: The industry cut 
less, possibly less than 1952.— 
O'Neil. 


Far West: Mills western Ore- 
gon and Washington cut more lumber 
than during 1952, but did not reach the 
1951 record highs.—David Thomas. 


Markets 


Northeast: Markets for the 
lower grades hardwood and softwood 
decreased markedly, probably primarily 
due reduction the demand for box 
shook (pine) and pallet stock, indus- 
trial blocking and construction timbers 
(hardwoods). The quality logs cur- 
rently received producing higher and 
higher percentages these low grade 
items. 

One way which the low grade 
problem being reduced additional 
production cut stock, particularly 
the hardwood mills. The furniture fac- 
tories both the Jamestown, New 
York and Gardner, Massachusetts areas 
are turning bundles such stock, 
cut even specified lengths, but ran- 
dom widths, primary source raw 
material. Most bought the 
clear, clear one face grades, but some, 
used for drawer siding and interior 
tion cut stock, particularly cabinet 
hardwoods, for the yourself,” 
market also increasing. 

For softwoods the 
round edge plank for the box mills 


32-A 


going out the picture rapidly. star- 
vation price (around $42 thousand 
green mill run, the pit) being 
paid. Only percent white pine 
was cut into round edge 1952, and 
undoubtedly declined further 1953. 
The pine mills are going more and more 
into the production square edged 
graded lumber and dimension, and fin- 
ished items such paneling, sash and 
door frames and cabinet material. The 
acceptance knotty grades these 
items has given production big boost. 
—Fred Simmons. 


Southeast: appears the mar- 
ket experienced new post war low 
around the end 1953. The market 
has now picked slightly but does 
not look too good for the year 1954.— 
John Sims. 


Far West: Prices skidded dur- 
ing the year much $14 per thou- 
sand feet below 1952 levels. The price 
skid Douglas Fir was attributed 
drop world demand for West Coast 
lumber. and Canadian mills di- 
verted fir and hemlock lumber usually 
sold export domestic markets. 
Despite record construction year, this 
prices, for was more than the market 
could Thomas. 

The Pine market held during the 
year with prices encouraging level. 
The Pine areas generally had pros- 
perous year with good outlets and good 
markets for their 
Mater. 


General Mill Trends 


Northeast: The reduction 
markets during 1953 showed par- 
ticularly the dropping out consid- 
erable numbers very small 
mills, and also the loss 
few more the larger mills. More and 
more the sawmilling business concen- 
trating the medium sized mills, cut- 
ting between million and million 
feet annually. These are relatively per- 
manently located, and good many 
them are getting into additional process- 
ing their Simmons. 


Southeast: 
southern mills that are entirely depend- 
ent purchased logs have already gone 
out business. Unless lumber prices 
increase log prices decrease—which 
unlikely—other mills will follow suit 
during the year. Only the best equipped 
and best managed mills 
The larger mills that grow their own 
timber are slightly position 


Far West: number mills 
closed because the price drop; some 
permanently and some until economic 
conditions the industry improve.— 
David Thomas. 


Pine mills took advantage the pe. 
riod relative prosperity improve 
their mills and strengthen their Position 
Mills certain sections 
the Western Coastal region running 
out timber were forced close 
erations. Many Oregon mills closed and 
moved operations northern Califor. 
nia—primarily due lack timber, 
Northern California, particularly 
Coastal region, experienced spurt 
growth. However, poorer living condi- 
tions made difficult for some 
keep high grade labor. 

Generally, the tendency was for 1953 
tight market eliminating poorly 
aged and poorly equipped mills. Mar. 
ginal operations found 1953 
year and are likely wiped 
Mater. 


Changes Equipment 
Methods—Existing Mill: 


Northeast: There has been great 
interest improved types 
Nine sash gangs have been and 
will described another section. 

Many old mills are being 
with anti-friction equipment. auto- 
matic deck, dogging and setting 
ment has been installed has been 
home made because most operators 
not feel that they can afford the com- 
mercially made equipment. Mosi 
does not work too well, but in- 
genious ideas have been developed. 

deteriorating. Part this due the 
greater shrinkage experienced 
second growth hardwoods 
woods, but part due independent 
labor and lack proper maintenance 
and supervision. recent study showed 
that softwoods being cut averaged 10% 
over nominal size and hardwoods 20%. 
About half this, each case, was 
thickness, and the other half width 
and length. Shavings being produced 
the planers averaged cubic feet 
solid wood equivalent, per planed. 

Yard handling becoming 
completely mechanized, with 
and especially fork lifts used 
small mills. The availability fork 
lift attachments for old trucks about 
2,000 dollars has helped this 
Fred Simmons. 


equipment occurred Missouri. Meth- 
ods remained the same the past. 
The general mill equipment 
very condition. Most the 
ber cut goes into local trade and poor 
manufacturing and miscuts are not 
damaging this trade they are the 
industrial trade. Practically all saw- 
mills operating Missouri are 
saw headrigs. The most size 
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Southeast: There was little change 
the normal uses head rigs the 
mills 1953 with the exception 
that the smaller mills, and 
few the larger mills put sash 
gangs installations supplementary 
units. manufacturers the Ester- 
rer mill located distributor 
program during the 

log handling arrangement 


very 
goo. job grading, cutting 


length sorting our logs. This equip- 
ment includes handling the undebarked 


log storage, handling the debarked log 
mechanical debarker for de- 


barking all pine logs under in. 
bark preparer and metal 
detector protect the log. Since there 
numerous revolutionary ideas 
this layout, experienced considerable 


the beginning but are now 


operating very near designed capacity 
and conditions.—John Sims. 


Lake States: Principle changes 
log handling have been using air 


instead steam for log stops, log kick- 


and niggers. headrigs, changes 
have been made the application 
power dogs and refinement power 
setting mechanism. Air and electrically 
devices for ties and 
cants have come in.—Henry Horton. 


Far West: Log handling methods 
have shown startling new develop- 
ments, however, there continued in- 
erest mechanical and hydraulic de- 
barking equipment the larger mills. 
Several installations have been com- 
pleted during the past year. There 
increasing use the small band saw 
headrig small sawmills. the 
state Washington, two mills cutting 
than Mbf per shift have in- 
stalled small band saws, and three mills 
nearly Mbf per shift are now 
known operating with band head- 
All these mills, operating 
second growth Douglas Fir, character- 
produce high lumber overrun 
‘rom diameter, Number and 
Number logs. Despite similar mill 
and power supply, these mills 
feet compared circular 
mills that are nearly all excess this 
Thomas. 

Pine mills have mechanized 
greater extent than ever High 
mills the pine region 
which previously had three men the 
are converting air dog op- 
that the setter can the 
rapid rate. estimate that 
the larger mass mill move- 


air than any year before. 
also setting and dog- 
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ging the sawyer means remote 
controlled mechanisms. 1953 saw “‘auto- 
carriages win wide acceptance 
the eyes Western mill operators. 


Automatic decks made considerable 
headway 1953. There was likewise 
trend toward increasing productivity 
the mill. Instances can cited mar- 
ginal mills which mechanized elimin- 
ate five men the mill floor, thereby 
increasing the productivity each man 
and becoming profitable operations.— 
Milton Mater. 

One the most obvious trends 
carriage cutting lumber the change 
from boss dogs tong dogs. The lat- 
ter reduce destruction and offer more 
secure grip the log. Another trend 
seems toward riderless carriages, 
particularly small mills. The trend 
carriage setworks appears to- 
ward motor driven works. These cut 
approximately 1,000 weight off 
the carriage compared with electric 
works. Many small and moderate size 
mills have found cheaper their 
log cut-off operation with ordinary 
chain saw.—Western Industry Maga- 
zine, January 1954. 


New Installations 


Northeast: Nine sash gangs have 
been installed the Northeast, all but 
one them from Germany. Two that 
are being operated most successfully are 
run German refugees. Most Ameri- 
cans find that they are rather light and 
delicate keep going with their pres- 
ent labor and 
Simmons. 

Southeast: There were very few 
new mills installed the South during 
the year. However, there were several 
cases the re-building existing in- 
stallations. think one that received 


lot publicity throughout the 


was the building sawmill Sils- 
bee, Texas the Kirby Lumber Corp. 
reported cost ten million dol- 
lars. This, however, will take the place 
five standard band mills previously 
operated this same company. Another 
example was the re-building one 
the largest Frost Lumber Industries’ 
mills Olin Industries, following the 
purchase Frost interests Olin. This 
rebuilding and improvement existing 
sawmills has been taking place ever 
since the end World War and the 
activity 1953 simply continua- 
tion the Carpenter. 

Far West: There has been lim- 
ited number new installations, most 
them with conventional layout and 
established mill operators. The Red- 
wood Region northern California has 
seen some new installations. However, 
the amount capital necessary 
into the lumber business limits new 
mills, except small portable operations. 
Mater. 


Outstanding Developments 


Research and Development 
Mill residue utilization 


Northeast: Disposition mill 
residues becoming asset rather 
than problem. Regionwide percent 
the sawdust and shavings now 
being picked farmers, primarily 
for livestock bedding. Sawmill men are 
getting about cord (128 cu. ft.) 
for this material and many them are 
able pay their fuel bill with the pro- 
ceeds. Three sizeable hardwood mills 
New York State are drying their fines, 
and sifting them for higher priced in- 
dustrial markets, such for use 
snow tread tires, plastic and optical 
polishing, fur cleaning, and composition 
They are getting 
about $28 ton for this material. Other 
uses for sawdust including plant fuel 
bring total usage about 65%. 


Slabs and edgings are used about 
the same degree, the principal use still 
being for fuel, but increasing ex- 
tent, for charcoal. Interest 
these growing, and several pilot 
plant scale studies collection, chip- 
ping, and separation bark from wood 
chip form are under way. Integration 
sawmills and pulpmills for their raw 
material supplies increasing. paper 
company northern New Hampshire 
has installed short log bandmill 
take the good side cuts from selected 
hardwood pulpwood bolts for furniture 
manufacture. This mill under lease 
furniture company Gardner, 
Massachusetts, who have been guaran- 
teed minimum million feet 
year high grade furniture dimension 
stock. The rest the pulpwood bolt 
goes back the pulpmill chippers. 


Pulpmill and charcoal plant use 
the really low grade portion the log 
seems part the answer the 
low grade problem.—Fred Simmons. 


Southeast: There was, course, 
great deal activity during the year 
the field converting heavy sawmill 
waste pulp chips. result, log 
barkers were either installed ordered 
for future installation they became 
available about ten mills—at least 
early there were three such installa- 
tions already active operation the 
South. These installations include the 
chippers and screens well the log 
barkers.—R. Carpenter. 

The Southeast very much interested 
debarking small logs. Between the 
Southern Lumber Company, 
Smith Lumber Company and Soderham 
Machinery Company, debarking ma- 
chine has been developed which may 
the answer the Southern debark- 
ing problem. Smith Lumber 
Company has also done some research 
metal detectors sawmill operations. 
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Allis-Chalmers metal detector 
used remove tramp and imbedded 
metal which got into the chipper and 
made knife costs excessively 
John Sims. 


engineering firm Birmingham, 
Alabama has very recently brought out 
slab and edging barker. very 
efficient, with the slab barker processing 
from three five cords per hour.— 
Carpenter. 


Lake States: The tendency 
paper manufacturers 
the best the log for lumber, and the 
tendency the lumber companies 
use the lower grade portion the logs 
make chips outstanding develop- 
ment.—Henry Horton. 


Far West: Interest wood 
waste utilization high, but far has 
been restricted mainly the larger 
mills which can afford the special ap- 
paratus and research. Medium mills are 
very much concerned but far have 
had restrict their utilization practices 
reducing waste the millsite far 
Mater. 


More and more producers are install- 
ing machinery utilize, gather and con- 
vey waste materials. the present time 
mill has cut least 100,000 board 
feet every year make utilization 
salvage worth while. the present 
time, mill operators can afford ship 
chips about 100 miles pulp and pa- 
per installation although some 
many 300. Any further hauling eats 
the profits high freight 
Western Industry, cit. 


Other Research and Develop- 
ment 


Northeast: Northeastern Lum- 
bermen’s Association has held series 
lumber grading schools, for softwood 
and hardwood, throughout the Region. 
Plans establish training school for 
bandsaw filers are under way. The State 
University New York, College 
Forestry installing completely in- 
strumented circular sawmill which 
fundamental studies sawmilling will 
Simmons. 


Southeast: the University 
Missouri, studies are being carried 
relative lumber grades, wood preser- 
vation, analysis wood-using ma- 
chinery, use short length lumber, 
oak paneling, seasoning lumber and 
similar 

There were startling events which 
took place these fields during 1953. 
The industry the South course 
continued enjoy the fruits re- 
search previously and currently carried 
TECO Laboratories, Southern 
Research Institute, Forest Products Lab- 
oratory, and some.of the Forestry 
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Schools, who are beginning some active 


Far West: For the past two 
years studies have been conducted 
the merits the small band saw 
headrig for small sawmills. 


Lumber grade recovery data obtained 
the Number and Number saw- 
logs cut the course several studies 
are being worked out. Logging and 
sawmill safety, particularly for the small 
operation, under investigation and 
report for the State Washington 
forthcoming.—David Thomas. 


Meetings and conferences. 


Northeast: Two lumbermen’s 
clubs, one the Penn-York with head- 
quarters Williamsport, Pa. and the 
other the Adirondack North Creek, 
have been active with monthly 
meetings the winter. Compton and 
Simmons have talked these meetings. 

Northeastern Section F.P.R.S. 
its spring meeting Portland, Maine, 
devoted practically the entire program 
ways and means better use mill 
Compton. 


Central States: October and 
logging show was held the St. 
James Foundation, near St. James, Mis- 
souri under the supervision Leighton 
McCormick, Extension Forester. Over 
5,000 people were estimated have 
sawmills manufacturers gave demonstra- 
tions, portable stainless steel mill 
manufactured Michigan attracted 
considerable attention. hoped that 
the influence the show will wide 


Southeast: Southern Pine Asso- 
ciation Conference meeting New Or- 
leans April was outstanding event, 
attended many our members.— 
John Sims. 


There were the usual annual meetings 
the Trade Assns., including the 
Southern Pine Assn., Southern Hard- 
wood Producers, Inc., and the Cypress 
Assn. The SPA held some supplemen- 
tary meetings the interests trade 
promotion. Tennessee Valley Authority 
conducted several sawmill conferences 
for small sawmill operators throughout 
the area covered this agency. These 
were the main well attended and 
felt that they accomplish great deal 
good.—R. Carpenter. 


Far West: Vernon Burlinson, 
extension forester Idaho, conducted 
small sawmill school Idaho which 
was very successful. 

Sawmill meetings this region have, 
unfortunately, been non-existent. How- 
ever, one the objectives David 
Thomas and Milton Mater attempting 
introduce into the numerous logging 


conferences the region panels in- 
terest sawmill operators. The Milling 
sub-committee chairman has been 
sponding with the presidents the 
ging conferences with this view. 
the present writing appears that 
will cooperate with the Redwood 
gion Logging Conference May 
setting panel for sawmill operators. 
Other arrangements have not been 
confirmed. 

feel that the F.P.R.S. will make 
this region when able intcrest 
logging conferences the 
mill Mater. 


Standardization 


Interest sawmill 
particularly for small sawmills, has 
high. One the outstanding events 
the year was the ASME meeting 
small sawmill standardization. “his 
meeting promises have ant 
consequences for the industry. 

Sawmill standardization has far 
not aroused the interest the aveiage 
sawmill operator. But the 
develops, realization its 
will likewise develop. 
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The Future the Forest 


CARR 


President, Carr Co., Sacramento, Calif.; President, The Forest Products Research Society 


The author applies approach the auto manu- 

facturers the future the lumber industry, foreseeing many basic 

technological changes. the President’s Column, page this issue, 
Mr. Carr discusses the industry’s reactions his prognostications. 


PRESENTING DISCUSSION the 

future the Forest Industry, have 
taken actual that are 
use today, added thinking that the 
partial development stage today, and 
projected these ingredients into log- 
The equipment dis- 
cussed reality but not presently used 
this industry. 

all know, historians over the 
years have described the growth man 
and his world the use the word 
History has recorded the first 
and second stone ages, the bronze age, 
the iron age, and the machine age. 
this moment are the first steps 
the supersonic, radioactive period which 
are calling the atomic age. well 
contemplate this time the fact that 
since the beginning the history 
man have been living continuously 
age which probably will never 
leave, that is, the age wood. 

Prior the time the wooden han- 
dled stone axe was first carried and 
used prehistoric man thousands 
years ago, the wooden stick was his 
weapon and tool. Since those early days 
the history the planet earth, the 
products the forest have been serv- 
ing man ever increasing quantities 
and capacities. Now, hundreds cen- 
turies later, are all familiar with the 
part wood plays our lives and the 
economy our world here 1954, 
early the age the atom. With the 
power and research presently available 
infinite quantities, are seeing 
the beginning the end the wood 
age? What changes will time bring 
the methods using wood, the form 
the wood used, its supply and de- 
mand? What effect will the increased 
competition other materials devel- 
oped 1954 have wood the 
year 2004, years hence? 

could make guess all the 
answers these questions. However, 
facts given the top re- 
searchers and scientists today. Let’s skip 
ahead those years the year 2004 
A.D. and imagine are looking into 
the February issue magazine called, 
say, The Atomic Lumberman, for that 


ference, Feb. 18, 1954, Redding, 
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year. What will find here will seem 
fantastic, let warn you, but let 
remember based the thinking 
some the best men this indus- 
try today who are looking far into the 
future. 


Thumbing through this trade jour- 
nal years hence, find wood 
its many forms more solidly en- 
trenched the world’s economy than 
ever before. Here the editorial col- 
umns find that objectives educa- 
tional programs dating back beyond the 
are realities the The 
public has accepted trees the only 
renewable resource the world. Tree- 
crop growing programs dating back 
more than years are providing vast 
supply fine trees for lumber and 
other forest products. The goal 
many far-sighted foresters half 
century ago—the balancing forest 
growth with 
been reached and far surpassed now 
2004. Forestry has obtained complete 
control the long uncontrollable fac- 
tors which bothered for many 
years—such diseases and insects. Fire 
protection was being developed 
high degree 1954, but now com- 
mon find whole forests going 
through fire seasons without noticeable 
loss fire. Radar tracking fires, the 
use helicopters and chemical fire 
supression all play important roles 
this amazing Forests, too, are 
much cleaner 2004 because the 
vastly different logging methods used 
compared with those the mid- 
moments, 


breeding stronger varieties, insect 
and disease damage our forests has 
been greatly reduced. Outbreaks are dis- 
covered advance due wonderfully 
developed insect and disease guards— 
applications dusts and sprays ap- 
propriate quantities quickly suppress all 
Through genetics, the trees grown 
this year 2000-plus are stronger and 
healthier, well. They withstand winds 
far greater degree than the average 
forest tree years ago, and hence 
are not weakened lost before they 
are ready for harvest. With advance 
practices breeding, the trees can now 


wonderful 


grow from seed maturity but one- 
third the time they took then. 
1954, the harvest cycle tree crop 
was often much longer than normal 
human life expectancy, 2004 mony 
three complete crops are taken 
that same period. Human life 
ancy itself much greater than was 
half century ago. 


While the trees are still standin 
many different things are done 
according our journal the 
Special hormone treatments give 
the years beyond 2000 A.D. 
hypodermic-type needle instead 
axe. Using different substances, 
perhaps radioactive materials, 
treat trees fit many desirable requ 
ments: can stain them selec 
trees when cut into lumber will 
been already stained desired hues 
shades while still standing. Astound 
may seem, also, through 
special treatment, seasons the tree 
still standing out the forest. This 
treatment also stabilizes the wood and 
virtually eliminates shrinkage, 
sion and checking after the wood 
made into lumber. 


Because universal use fine for- 
estry practices this country, American 
forests the year 2004 are greater 
than ever before history. New 
methods and ways measuring forest 
volume, well the forestry practices, 
now show our forests containing nearly 
two trillion board feet. perfect has 
forest management become that 
only has man been able balance for- 
est growth with forest withdrawal, but 
many areas the scales tip the pro- 
duction side more often than not. The 
demand for lumber and wood products 
2004 exceeds all the dreams the 
Twentieth Century 
could ever muster. annual 
tion level about 100 billion 
the average here the 
century, with the figure continually 
creasing. That almost triple 
demand and use 1954. Loggers 
this advanced age have steady, 
tain future ahead them, since 
the one really renewable natural 
source all the world. 


Let’s turn the logging section 
this journal the future. cal! 
logging now only tradition, for 
similarity between such operations 
1954 and 2004 purely and practic: 
coincidental. For instance, there 
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longer falling timber, much less the 
use saws. The trees are pulled 
roots from gigantic logger-type heli- 
opters. Intricate electronic mechanisms 
and set hooks and chokers from 
air. Television allows closeup views 
detail work done remotely—work 
was done hand less than 
before. The entire tree lifted 
the air and limbs, 
and all—to the mill, where 
deposited the processing site. Thus 
the tree residues are brought one 
from which they may all util- 
hundreds different ways. One 
the most important features this 
removal from the forest the 
perfect elimination fire hazards 
and and disease breeding 
grounds, Remaining trees are allowed 
develop and ripen perfect, healthy 

logging, most the more wasteful 
operations the logging the early 
and mid-twentieth century are elimin- 
ated. bucking takes place the for- 
caused the plants and trees sur- 
rounding the logged trees 
when they are harvested. Organic mate- 
usually absorbed the forest 
floor and soil old forests are replaced 
the lumbermen now. Some the 
substance from the whole tree di- 
verted the mill used with other 
materials and chemicals for fertilizing 
the harvested areas. Through helicopter 
logging, areas often otherwise inacces- 
sible are opened harvest—difficult 
areas steep mountain sides, deep 
canyons and other 
Thus loss natural 
cause inability harvest such trees 
eliminated. 

Most loss other wood materials 
within the trees are gone, Pine 
needles, for instance, were demand 
back 1954, for use obtaining pihe 
oils. But there was economically 
feasible method gathering needles 
sufficient quantities for successful use. 
With all the tree being brought 
the mill, simple operation stri 
the needles and use them where 
Roots the harvested trees, too, offer 
vast quantities naval stores—a 
resource left the stump for hundreds 
years. Many other uses unheard 
1954 have been developed. Often, 
many substances have been 
moved from the basic wood, the re- 
maining chips are sent along pulp- 
machines and eventual use paper, 
for fiberboard and hardboard manu- 
facture. Much wood that once would 
have gone lower grade lumber now 
used for chemical extract and even- 
for paper board. 

can see here, then, that sawmill 
lumber isn’t the big, cen- 
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tral operation lumbering concern 
the year 2004. just one the 
many cogs the big wheel the 
manufacturing machinery that now 
turns out wood products all forms. 
However, look inside even the saw- 
mill portion great wood factory 
changes methods, machines and ideas 
during years. modern plant 
the 21st Century operates something 
like this: The complete tree, having 
been deposited helicopter the 
storage area, carried remote con- 
trol into the First the pine nee- 
dles are stripped off special methods 
and sent off for use. Then the limbs are 
bumped and sent naval store extrac- 
tion and eventually the pulping hard- 
board departments. The roots are cut 
off the lowest part possible and sent 
along path similar the limbs. The 
remainder the tree—in its original 
length—is run through debarker. The 
bark saved for use the fertilizing 
processes. Then, with x-ray showing all 
parts the inside the log and tele- 
vision showing closeups the outside, 
the sawyer able begin precise, 
completely utilitarian division the 
log. uses, instead the old band 
saw and carriage, was popular 
1950, powerful ray. This cuts beau- 
tifully fine line down through the log. 
There loss saw kerf and 
sawdust. The boards, they come off 
the log, are already smooth, edged and 
planed the powerful, smooth-bite 
the superheated concentration the 
cutting ray. The lumber perhaps al- 
ready stained—in the forest the 
hypo-packing foresters—to the desired 
dry kilns are needed. Much the lum- 
ber clear and without knots because 
the breeding processes. Desired 
lengths are easily obtainable because 
the original length the log. Wider 
widths may obtained lamination. 


effect, might call this the per- 
fect lumber producing process. The mill 
2004 looks like atomic power 
plant 1954 with its clean lines and 
laboratory-like working areas. Indeed, 
atomic power supplies the energy 
operate the plant. 

Incidentally, note the journal 
that there still lot wood pro- 
duced even years from 
1954. They have never been able 
find anything better than lumber for 
many, many uses. Houses, even the 
21st Century, still are being built with 
wood framing, and looks struc- 
tural lumber will around for long 
time. course, one will soon re- 
place old-fashioned, 
traditional interior 
for hundreds years Won- 
derful advancements glues have in- 
creased the values laminated trusses 


which are used great many places 
where steel once was considered su- 
preme. Densified 
teristics the original board changed 
compression—is popular item 
modern building supply markets 
2004. Hardboard, developed far beyond 
the realm possibility the past 
century, used widely roofing, in- 
teriors and exteriors. Flooring one 
its important uses. 

The basic requirements the people 
2000—plus are virtually the same 
the 1950’s. They want wood 
its many forms for 
places business, well for the 
many accessories living, such 
furniture, tools and decoration. But the 
methods used putting these things 
together 2004 differs greatly from 
those years previous. Construction 
now streamlined. Units are almost all 
prefabricated, though the methods are 
ingenious there practically real 
style Based modular 
principles design, they can ex- 
panded and changed with little 
culty and expense. New rooms might 
added with merely readjustment 
wall panels. And the prefab units 
come with built-ins, storage 
space already installed. The pre- 
fabrication plant, incidentally, often 
just another the departments the 
vast wood utilization spoke 
about few minutes ago. 

The paint and varnish industry has 
felt the hand science this new era 
the wood age, too. have already 
seen how woods may stained desired 
colors and shades while still within the 
trees. Now, for painted surfaces, science 
has developed one-coat paints which 
will seal, prime and decorate all one 
application. Perfect treatments with 
wood preservatives are possible while 
the tree still standing the forest 
and the most lasting qualities dreamed 
for the more durable species the 
20th Century are surpassed any wood 
treated 2004. The same true 
the treatment wood for fire resist- 
ance. 


And that, the way, brings 
very important point. Wood 
combustible material has such great 
potentialities the year 2004, that 
writers give wood preference build- 
ings because surpasses even metal 
resistance. Where metals become 
brittle and snap buckle extreme 
heat, the wood stands solid. And 
ability remain touchable when ex- 
posed high temperatures, while blis- 
ters result when the flesh touches metal, 
was known even hundreds years ago. 

So, can see, some years be- 
yond 1954, that wood has more im- 
portant place the world than has 
ever had—and has always been one 
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the world’s most important materials. 
Its inherent qualities—plus those in- 
stilled modern science—give wood 
superiority never before realized over 
competing materials most buildings 
and construction uses. New uses for 
wood, and new wood products unheard 
1954, have supplanted much 
the wood which those days appeared 
the market lumber. Yet lumber 
such even the 21st Century has 
its important place the wood industry. 
One thing here stands out among all 
these facts—wood the last resort 


our drain natural resources. With 
the end sight for some mineral sup- 
plies the continental United States 
even 1954, there and never has 
been real end sight for the forest 
production Trees, grown 
continuing basis, will last long 
wood needed, and longer. 


close this look ahead into 
the wonderland the forest indus- 
tries half century ahead with 
this reminder: what have just 
talked about shouldn’t taken with 


Laminated Truck Bodies: 


McSWAIN 


Senior Technologist, Timber Engineering Co., Washington, 


Describes the origin and development modern laminated 
truck bodies for the army. Techniques developed lead potential 
market commercial truck field and for wood overlay steel truck 


floors. 


Introduction 


THE DECADE prior World War 

II, specifications for Army 
bodies called for steel. The idea us- 
ing wood, especially body structural 
members, was considered impractical 
and little thought was given the pos- 
sibility that wooden truck bodies might 
again required emergency 
conservation measures. However, 
memorable Sunday morning June, 
1942, when the press war emergency 
was felt the United States and all 
allied nations the form grave 
situations all fronts, orders were 
sued conserve steel using wood for 
truck bodies. 


Haste and extreme pressure charac- 
terized the situation under which origi- 
nal designs were prepared, 
any possibility design experimenta- 
tion which might take advantage 
technical development the laminating 
and wood preserving field. The vital 
need for research data was dominatingly 
present, but was, unfortunately, un- 
available. The design finally accepted 
was composite affair incorporating the 
better factors existing and former 
wood bodies and credit certainly due 
the designers who developed 
strument which played such vital part 
winning the war, despite instances 
difficulty. 

January, 1952, the late Harry 
Kendall, chairman the Munitions 
Board Lumber Advisory Committee, 


* Presented at meeting of the Forest Products 
Research Society, Carolinas-Chesapeake section, 
June 11, 1954, Washington, 
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inspired his belief that National pre- 
paredness and industrial research are in- 
separable, requested high ranking of- 
ficials the Army Ordnance Corps 
cooperate the development su- 
perior wood vehicle body. These officials 
were highly impressed Mr. Kendall’s 
presentation and agreed such program 
should initiated. From this point on, 
the work was ably guided Mr. Carl 
Rishell, Teco’s Director Research. 


Design Bodies 


Background: The initial action 
this problem was the assigning the 
design problem competent engi- 
neer. Numerous conferences with of- 
ficials the Wheel Transport Division 
the Detroit Arsenal and between 
Teco laboratory staff members indicated 
that the design should made for the 
was further indicated that the present 
steel truck body was the result de- 
velopment that took place over period 
years and was not necessarily the 
product specified attempt design 
body using load and service require- 
ments basis. Therefore, far 
could determined, there was defi- 
nite procedure follow the design 
the proposed wooden body. What- 
ever design specifications were estab- 
lished were derived from specified serv- 
ice conditions. cooperation with the 
Ordnance Corps, tentative specifications 
for the body were prepared and the de- 
sign was generally governed these 
specifications. 


grain salt. Progress thing 
continual acceleration. builds 

momentum always. Medical men tell us, 
for example, that medical science has 
progressed further the past years 
than did the previous 100. Surcly 
progress the Forest Industry has been 
the same. And from our vantage point, 
even without the aid this Atomic 
see our Industry the threshold 
tremendous growth and prosperity 


Specified dimensions the body 
were 147 inches inside length, 
(minimum) inside width, and 
inches 
width. Height side the body above 
the floor was approximately 
Front and side stakes which 
supported lazy backs, troop seats, 
paulin bows, and tarpaulins were 
necessary. 

Service requirements 
rated pay load for this type cargo truck 
10,000 pounds for transportation 
over paved highways 
roads and 5,000 pounds 
country hauls. Further, pay load concen- 
trations the floor might high 
350 pounds per square foot. The 
truck must capable traveling 
side slope per cent, along 
incline per cent, and must 
able stop within feet miles 
per hour. must also able travel 
the highway miles per hour and 
must withstand forces incidental the 
lifting the fully loaded truck 
ble for special handling. 


Design Factors: For structural de- 
sign the wood bodies, working 
stresses were derived from mechanical 
properties the species under 
eration (5); specifically, black gum for 
the laminated cross frames and red oak 
for the plywood skins and flooring. Al- 
ternate species with suitable 
were permitted, selected the 
strength, resistance wear, and 
preservative treatment. Stresses 
were fiber stress bending, 
sion parallel grain, compression 
pendicular grain, and 
grain. 

Design each structural was 
based the most severe type 
ing conditions which would ex- 
posed. For instance, operation side 
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Figure 1.—Glued, clamped sills shown 
curing chamber. 


outward thrust the side the body. 
Most cargoes would prevented from 
shifting somewhat friction, but for 
severity purposes the assumed load was 
based free rolling cargo, such 
filled gallon drums, placed length- 
the body. This type load as- 
suming horizontal positioning the 
barrels was considered representative 
loads which would imposed 
the front panel tailgate traversing 
terrain with per cent grades. 


The basic design feature each 
the three body types developed was 
continuous, 
frame which was made laminating 
the desired curvature. This 
idea borrowed from the time-tested 
method building ship frames. These 
frames combine the functions 
sters and side support members, thus 
eliminating the conventional mechanical 
joint between bolsters and side supports. 
These frames body skeletons rested 
and were fastened laminated 
wood sills which turn rested and 
were fastened the steel chassis side 
members. 


and corners laminated frames means 
calibrated torgue wrench. 
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Body Types: Type body design 
called for aircraft engineering princi- 
ple known skin” construc- 
tion, consisting the black gum frames 
spaced approximately inches apart 
with read oak plywood securely glued 
over both inner and outer surfaces 
the entire frame. This resulted 
single unit developing exceptional 
strength per pound weight. 

The Type body was modification 
the Type design, differing only 
the fact that plywood was glued 
the sides the frames the outside 
the body. The stressed skin still cov- 
ered the inside and bottom the frames 
completely. 

The Type III body, 
stated, incorporated the U-shaped 
frames, but skin’’ construc- 
tion was employed. The floors and side 
panels were constructed solid edge- 
glued red oak this type, the side 
panels being permanently attached 
the frame members. The floor panels 
were similar material, but were 
removed for repair replacement. This 
left the entire outer surfaces the 
frame exposed. 

addition, the Type and Type 
bodies incorporated floor similar 
that Type III overlay the 
“stressed plywood protective 
medium. The Type III panels were nec- 
essarily greater thickness, however, 
than the other two types. 


Fabrication Bodies 


soon over-all plans, objectives, 
and detailed designs were completed, 
fabrication work was commenced the 
laboratory the Timber Engineering 
Company. 

Sills and Frames: Since basic de- 
sign sills and frames was identical 
all three bodies, all these members 
were fabricated similar 
Sills were laminated multiples 
using 5/4 red oak lumber form fin- 
ished product in. wide, approximately 
in. deep, and ft. 
Clamping was accomplished with rocker 
head clamps, using fully waterproof 
phenol resorcinol type adhesive cured 
elevated temperatures for hours 
(Figure 1). Two sills, wide, ap- 
proximately in. deep, and ft. 134 
long, were fashioned out each as- 
sembly. Glue lines all cases were 
parallel the ground surface. 

Frames were fabricated multiples 
laminating 1/16 in. black gum ve- 
neers, in. width and ft. 
length. From veneers were 
necessary, depending the depth de- 
sired. The entire number were spread, 
glue spreader, with phenol resorci- 
nol type glue and laid closed assembly 
flat package. 


Figure 2.—Bending laminated truck body 
frame correct radius means spe- 
cial jig. 


The entire package was then placed 
male form and approximately the 
last inches each end were bent 
into place using wide rubberized belt 
placed behind the package pressure 
device and using lever and chain 
mechanism (Figure 2). The bend 
the ends form the continuous 
frame sides was 3-7/16 in. inside 
radius. Flat, inside portion the was 
approximately inches. Pressure was 
applied sectional outside mold and 
rocker-head type clamp (Figure 3). 
Curing cycle was the same used 
the sills. Frame following removal from 
clamps shown Figure 


Preservative Treatment and Fabri- 
cation: Following curing, all sills 
and frames well and 
red oak lumber used for flooring, 
side panels, tailgates, front panels, rub 
rails, etc., ere sent the Koppers Com- 
pany Orrville, Ohio, 
treated retention 6-8 pounds 
per cubic foot ith pentachlorophenol 
dissolved number one fuel oil car- 
rier. return, frames were ripped and 
surfaced width and shaped correct 
depth. All side panels for the Type III 
body and tailgates, front panels, rub 
rails, cap strips, etc., were fabricated 
edge-gluing treated red oak lumber 
width and length. Adhesive and cur- 
ing cycle was identical all cases with 
that previously mentioned. Maximum 
width individual pieces used all 
cases was 


Figure 4.—Appearance frame follow- 
ing removal from bending jig. Moisture con- 
tent being taken. 


39-A 


dy 
ve 
es. 
im 
af- 
a 
uck 
ion 
ved 
OSS- 
The 
an 


Figure 5.—Wheeled jig used for gluing plywood 
laminated frames. 


The method used securing plywood 
“stressed frames consisted first 
building wheeled jig consisting 
beams spaced crossways each point 
where frame crossed (Figure 5). 
Rubber strips were placed each 
beam and plywood sections were placed 
over these. Glue was then spread the 
points where frames were 
placed and the inside flat section 
the frames also, Frames were then 
placed inverted position across the 
skins with side sections extending down- 
ward along the outside the jig. The 
bottom plywood sections and bottoms 
the frames were then spread with 
glue point contact and the ply- 
wood put place over the frames (Fig- 
ure 6). Pressure across the length 
each frame was applied fire hose 
method which the fire hose was con- 
strained within channel iron bolted 
the beams both ends each frame 
(Figure 7). The entire jig was then 
rolled into the curing chamber for ele- 
vated cure. Side panels plywood were 
clamped with clamps and cured 
subsequent operations, Front panels and 
tailgates were bolted place using 
standard hardware where possible and 
special arrangements 


Figure Clamped ends fire hose pressure assembly 
prior pressure application. Air lines clamped valves extending 


Figure 6.—Frames inverted position over inner plywood 


with the outer skins applied spread glue frames. 


Figure shows body process 
completion. 

Floor panels Types and con- 
sisted four 13/16 in. edge-glued red 
oak panels for each body. These panels 
formed four quadrants the body 
floor and were bolted the frames 
using flush-type fasteners that 
moval any panel due damage 
could performed. Elliptical expansion 
slots were routed each bolt allow 
for swelling and shrinkage. expan- 
sion joint was left the center between 
panels also. Bolts passed through metal 
skid strips prevent excessive wear 
due sliding cargoes. 

Floors Type III body differed only 
the fact that they were 1-1/16 in. 
thickness, due lack plywood 
this type. Side panels 
edge-glued oak 13/16 in. thickness 
were used this type place ply- 
wood and these were bolted the 
frames. 

Curved plywood corner fillers were 
glued into place the curve the 
frames for body length fill the 


void caused the discontinuity between 
the outer edge the floor and 
the bottom edge the side 
These were metal covered protect 


through channels caused inflation hose and consequent pressure 
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them from sharp corners crated 
metal rims drums, These 
used Type III body between 
panel edges and side panel bottoms 

Lazy backs, side and front racks, 
ard equipment and put place. 
heavy brush coats 
water-repellent wood stabilizer ap- 
plied each entire body before 
were positioned and fastened 
dual wheel chassis, painted, 
ered the Ordnance Corps for 
Figure shows general view 
mounted bodies. 


Test Performance 


The three experimental bodies were 
turned over the Proof Officer Ab- 
erdeen Proving Ground for operational 
and exposure tests comparison with 
standard steel bodies April 1953. 
These bodies each underwent approxi- 
mately 10,000 miles operational 
abuse and months exposure all 
elements prior review results. 
Operational tests included gravel road 
operation, frame twisting, tests which 
the body subjected extreme tor- 
sional stresses, Belgian block 
which the vehicle run over 


the glue joints the frame. Figure 8.—(right) Body 
position process completion. 
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Figure view mounted bodies: left, type right, type 


blocks, Perryman and Church- 
ville cross country tests which per 
cent side slopes and per cent grades 
encountered, and highway opera- 


tion. These operations were performed 


both loaded and unloaded. 


Bodies were subjected the elements 
all times due the fact that tar- 
paulins and bows were removed and 
vehicles were never Further- 
more, vehicles were 
times weekly, using large quantities 
water the operation. 

During this period, only one 
culty any significance resulted. 
the end months, the floor sections 
Type and Type bodies had 
replaced due buckling. This was 
result not having sufficient drain- 
age between floor and floor 
panels. Due lack sufficient ports, 
water accumulated under the floor pan- 
enls causing undue swelling and conse- 
quent buckling. Floors were replaced 
and redesigned making narrower pan- 
els across the width the floor, allow- 


larger expansion joints, and provid- 


ing additional drain ports through the 
sub-floor prevent collec- 


Minor incidents, such checks and 
splits occurred some cases and slight 
warping front panels was present. 
However, case was any major 
structural defect present which would 
impair the load troop carrying capac- 
ity the vehicle. 

from the Office the 
Chief Ordnance the close the 
tests stated that review tests con- 
ducted and inspection the wood 
bodies tested produced unanimous 
agreement among the participants 
the meeting that lamination, edge-gluing 
and wood preservation methods used 
the construction these bodies are far 
those used any previous 
military wood cargo 
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Subsequent Developments and 
Possibilities 

Two further major developments 
were brought about direct result 
the fine performance and technologi- 
cal advancements portrayed 
bodies. The first these again con- 
cerned the Army truck body; the sec- 
ond, commercial body. 


Steel Floor Overlays: During the 
Korean conflict, was found that the 
thin gauge metal comprising the floors 
steel bodies produced considerable 
trouble. When subjected heavy con- 
centrated loads, the metal sagged and 
showed severe “dishing” between 
frames. The Timber Engineering Com- 
pany was contacted regard reme- 
dying this situation and their suggestion 
installing wood overlays was ac- 
cepted (4). experimental red oak 
floor was therefore installed steel 
body showing severe dishing. 


The floors used this case were 
penta-treated, red oak, edge-glued pan- 
els, full body length and approximately 
Seven such panels com- 
prised the floor, held place metal 
skid strips and 14” bolts with 1/4,” ex- 
pansion joints between Bolts 
passed through the steel floor into steel 
channel frames each point where pan- 
els crossed frames. steel shoe was 
provided the tailgate end panels 
prevent splintering due impact 
loads and allow good tailgate opera- 
tion. Drain ports were provided the 
steel floor allow proper drainage. 

This type overlay could in- 
stalled bodies already damaged 
new bodies prevent subsequent fail- 
ure. Tests for effectiveness 


and durability the new wood floor 
overlay are now underway Aberdeen 
Proving Ground. 


Commercial Bodies: its Spring 
1954 meeting, the Committee Hard- 


wood Research the National Lum- 
ber Manufacturers Association, inspired 
the fine performance the all wood 
Army trucks, voted channel portion 
their research money into the de- 
sign, the Timber Engineering Com- 
pany, all wood, commercial van 
type truck body. This body will embody 
many features the Army truck 
body feasible, and will take advan- 
tage all laminating, bending, fasten- 
ing, and preserving technological ad- 
vances. The tentative date set for com- 
pletion body design approximately 
June 15. 


hoped that through measures 
this type, the percent the 
use wood for motor vehicles (2) 
which has been felt over short 12-year 
period will arrested and forced 
the upward direction. All this mar- 
ket cannot regained, but antici- 
pated that certainly some can be, 
developing the full potentials 
technological advance due research. 


Literature Cited 


Kuenzel, G., Poletika, and 
McKean, 1953. The Gluing 
Preservative-Treated Wood for 
Severe Service Conditions. Wood 
Research, number 13, Sept. 1953. 
Timber Engineering Company. 

National Lumber Manufacturer’s As- 
sociation, 1952. Let’s Face It. Bro- 
chure lumber facts the Com- 
mittee Products and Research. 

National Lumber Manufacturers As- 
sociation, 1953. The Hardwood Re- 
search Program, Ninth Annual Prog- 
ress 

National Lumber Manufacturers As- 
sociation, 1953. The Hardwood Re- 
search Program. Tenth Annual 
Progress Report. 

United States Department Agri- 
culture, 1940. Wood Handbook. 


41-A 


Water Resistant Dowel 


GORDON BROWN 


Monsanto Chemical Company, Plastics Division, Seattle, Washington 


Method for applying powder catlyst dowels described, 
making possible the use water-resistant urea resin adhesive 


door assembly. 


Water Resistant Dowel Glue 


HAS been developed and 
currently undergoing field trial 
whereby dowels can now glued with 
highly water-resistant urea resin adhe- 
standard panel door assem- 
bling equipment. This technique 
called the process.* 

The process uses neat urea resin 
conjunction with separately 
applied powder catalyst; short, 
tumbling device placed the dowel 
production line the dowel 
cutter coats the dowels with 
powder catalyst, and the urea resin 
syrup applied the dowel hole 
thereby catalyzed gel when the 
dowel positioned. 

this manner, urea formaldehyde 
adhesive designed conform the 
doweling glue—a combination prac- 
tically unlimited potlife with quick set 
upon This requirement has 
heretofore limited the types glues 
potentially usable animal glue, poly- 
vinyl emulsion glue, 
casein glue. 

The foremost advantage 
catalyzed urea resin its very high 
obvious that occasionally doors get 
exposed water and come apart 
use, and the benefit highly water 
resistant bond should not need 

significant practical value the 
fact that the urea resin syrup ready 
use received without the need 
for steeping, heating, mixing wait- 
ing. Since requires heat remain 
fluid, can pressure piped other- 
wise applied without danger gelling 
the lines. 

Glue applicators can the sim- 
plest design since integral glue pots 
reservoirs are not necessary 
tain temperature. The resin syrup 
stable storage for months and can 
put bulk tanks reduce han- 
dling and purchase cost. 

These dividends from the use 
urea resin conjunction with separate 


Patent Applied For. 


Presented meeting the Forest Products 
Research Society, Pacific section, 
May 18, 1954, Aberdeen, Wash. 
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catalyst have been recognized desir- 
able for some time and attempts have 
been made, Monsanto and others, 
use liquid dip catalyst dowels. But 
dipping the dowels catalyst solu- 
tion and subsequently drying them 
very cumbersome and costly. The mois- 
ture content the dowel inevitably 
increased, the grain the wood raises, 
and the dowels swell. And, finally, the 
bulk catalyst and solvent pickup 
the ends where end grain exposed, 
causing the dowels assume more 
less hourglass shape longitudinally. 


These difficulties resulted the de- 
velopment the catalyst process. 
was found that porous wood surfaces 
could filled with powdered 
lysts mechanical means, such 
tumbling. catalyst powder that 
specially constructed tumbling device. 
The design inexpensive 
tory tumbler shown Figure 
The self-contained unit rotates 
RPM supporting rollers pow- 
ered motor. The cylinder 
shown consists 55-gallon drum 
fitted with bafflles the inside and 
cones each end. With the cylinder 
rotating, dowels are fed into the small 
cone, drop into the drum proper and 
are tumbled thoroughly with the 
powder four longitudinal but slightly 
angled baffles, which feed them con- 
tinuously toward the exit end. 
far end the drum proper they are 
picked spiral scoop (which 
rigidly mounted the cylinder) and 
deposited conical metal screen 
slanted outward which inside sheet 
metal cone slanted inward. gravity 
feeds the dowels the cone exit they 
are shaken off with the loose excess 
powder flowing back into the drum 
proper 

This machine has the virtue hav- 
ing only one moving part. The labora- 
tory model cost under $100. proc- 
esses approximately 7200 dowels per 
hour and can put right pro- 
duction line automatically 
dowel cutter. 


The catalyst contains small 


percentage green pigment iden- 
tify treated dowels and provide 


visual indication the amount and 
uniformity distribution the cata- 
lyst. The dowels exhibit good 
tion catalyst because the depth 
penetration the powder into the 
pores the wood and show 
tendency shed powder. The deposit 
powder expressed the usual terms 
glue spread around 
pounds per 1000 square feet dowel 
surface; put another way, one 
pound catalyst per 10,000 


The treated dowels are stable 
storage for months, and 
coat not affected adversely humid- 
ities 95%. However, the 
readily compatible with the resir 
contact and combines intimately the 
time interval before gellation. 


dowels are used conjunction with 
neat urea resin syrup the 
machine assembling press 
any the techniques—dip tank, 
pressure piped and squirted, brushed, 
etc. 

When the treated dowel inserted, 
mixing catalyst and resin occurs and 
the chemical reaction begins which 
sults gellation the resin within 
certain time period. That time inter- 
val such that 15-minute assembly 
time (or more) permissible when 
assembling door. other words, 
after the dowels are started 
holes, minutes allowable before 
the door given the final 


Having unheated glue that 
not gel quickly when applied cold 
wood advantage when 
time needed, and this assembly ‘ime 
give users the latitude they 


The curing speed not affected 
catalyst percentage the 
mix. The catalyst effective when 
present amounts from 0.2 percent 
difficult get too much too 
catalyst. 

for the quality the 
high solids, high film pH, 
coldset urea resin adhesive. meets 
the durability and performance 
apply this combination since 
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specifically catalyst-incorporated 
having less than hours potlife. 


The durability the AX-bond has 
been tested and compared glues 
types. shear test was impro- 
vised which consists cutting 
cross-section out the doweled 
dowel, and punching out the dowel 
Riehle materials tester with punch 
and support. This punch slightly 
diameter than the dowel, has 
head prevent mushrooming, 
loaded about 1500 pounds per 
minute until failure occurs. 
transmitted the cylindrical glueline 
well that well defined cylinder can 
punched solid wood. 


For measuring durability, the in. 
cross sections were cut and subjected 
warm-temperature soaks addition 
the standard 48-hour cold soak be- 
fore shear testing. The results given 
Table illustrate the advantage 
doweling over other types 
glue. All stock and dowels are from the 
same production line, and specimens 
and were actually glued pro- 
duction. and are lower shear 


Table 1.—FIGURES REPRESENT POUNDS WOOD FAILURE, AVG. BREAK PIECES 


Gluing Method Dry 
Animal Glue 1679-80 
PVA Emulsion (production) 

Process (production) 

1414-69 
Process (laboratory, 

Process, Perpendicular grain 

(lab. cured 5 days). 1630-80 


Shears X-Section Fir Dow. 


Soak Soak Soak Soak 
16 Hr. 48 Hr. 48 Hr. 48 Hr. 
at 70° at 70° at 110° at 140° 
70-0 60-3 62-0 
123-3 30-0 41-0 
170-0 85-4 41-0 
25-0 30-0 
814-66 478-46 324-9 
801-51 862-52 
612-34 720-43 


addition, the assembly time tolerance Process was determined loading dowel failure 
15 minutes after positioning, thereby repositioning the dowel, and loading the same dowel to failure again at 


minutes and again overnight. Shear values were: 


15 minutes— 250 pounds 
60 minutes— 380 pounds 
Overnight —1540 pounds 


strength because incomplete glue 


The glue cost the process 
compared other types higher than 
the lowest and lower than the highest. 
Per pound wet glue, price 
percent higher than the glues now most 
widely used, not including mixing 
costs the 

should borne mind mak- 
ing cost comparisons that the urea 
resin glue percent active solids 


used while the present glues run 
percent percent depending 
grade and other factors. 

The catalyst process has been 
door production steadily for over 
two months. wish acknowledge 
the fine cooperation Heacock Sash 
and Door Company Portland per- 
mitting field trial this process 
the production garage doors. 
ready for wider markets help put 
better quality doors where hinges the 
business the future. 


Jig For Alining Scarf Joints: 


SELBO 


Chemical Engineer, Forest Products Forest Service, Department Agriculture 


Describes jig developed facilitate making overlap exact and 
consistent when drilling scarf joints for dowels. 


GLUING SCARF JOINTS impor- 
tant have slight overlap in- 
sure adequate gluing pressure the 
joint (fig. 1). have 
exactly even would probably the 


ideal condition, but this very difficult 


achieve under normal commercial 
practices, hence slight overlap rec- 
ommended. also important that 
slippage prevented and that proper 
alinement obtained when gluing pres- 
sure applied. accomplish the latter, 
small dowel the middle the scarf 
often employed. The hole for the 
dowel drilled after the scarf has been 
machined and then important that 
the scarfs are properly alined when the 
drilling done. Since the alining gen- 
erally done eye, the overlap will 
vary. This particularly detrimental 
Where several scarfs are later glued side 
side long press, which the 
Practice some plants. 


contributed paper. 


Maintained Madison, Wis., coopera- 
with the University Wisconsin. 
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simple jig has been developed 
the Forest Products Laboratory that fa- 
cilitates making the overlap exact and 
consistent. Essentially, the jig consists 
upper and lower rectangular mem- 
ber arranged that the distance be- 
tween the two members can finely 
adjusted. 

use, the bottom member clamped 
otherwise fastened the drill press 
commercial use the drill press 
bench could serve the lower mem- 
ber the jig. Two scarfed pieces are 
inserted into the jig, but not far that 
the ends touch. long feeler gage 
blade next inserted between the top 
member the jig and the scarfed board 
each end the jig (figure 2). The 
top member then lowered use 
the adjusting screws till rests snugly 
the feeler gage both ends. The 
nuts governing this adjustment are 
tightened firmly the distance between 
the lower surface the top member and 
the top surface the bottom member 
remains fixed and equal the thickness 


the scarfed board plus the feeler 
gage. The gage blades are then 
removed, and the scarfed ends are slid 
firmly toward each other that the ap- 
proximate middle the scarf located 
directly under the drill (fig. 3). 
ing the hole the scarf for the dowel 
the next operation. The drilled scarf 
can then moved ahead and another 
scarf inserted the jig for drilling. 

keep the scarfed boards straight 
lengthwise, straight strip wood 


MUCH OVERLAP 


Figure 1.—Alining scarf joints for gluing. 


Correct, with slight overlap; incorrect, 
too much overlap; incorrect. 
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Figure 2.—Jig (above) being adjusted for proper overlap scarfs. 


Figure 3.—Hole (right) being drilled through scarfs. 


(shown the end view part 
figure running the full length the 
lower member the jig fastened 
the top surface this member near 
the edge farthest away from the opera- 
tor. The edges the scarfed boards 
are butted against this strip, which keeps 
the scarfed boards straight when alined 
the jig. 


FEELER GAGE 


SCARFED BOARD 


ECCENTRIC FOR FIRMLY 
ABUTTING ONE SCARFED 
SURFACE AGAINST THE OTHER 


readily seen that the thickness 
the feeler gage blades determines the 
amount overlap the scarfs long 
the thickness the stock remains 
the same; and make this jig serve its 
purpose highly important that the 
stock surfaced uniform thickness. 
Readjustments the distance between 
the lower and upper members the 


TOP MEMBER, 
ADJUSTABLE HEIGHT 


BOARDS POSITION 


SCARFED BOARD 


jig required for each thickness 
stock. Feeler gage blades 0.010 inch 
thickness have been used successfully 
the Forest Products Laboratory, 
the scarfs were preglued before 
ating. the scarfs are glued 
same operation which the 
member assembled, feeler gage 
0.001 0.002 inch thick may 
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FEELER GAGE 
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FOR DOWEL HOLES 


Figure 4.—Schematic diagram the jig. 
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FIXED 

PLATEN 

gure 5.—For commercial use, jig could 


with U-shaped steel framing mem- 
ber: and steel platens. 


quate. Gluing well-made scarf joints 
the same operation the assembly 
extremely difficult and generally 
not recommended for the highest grade 
laminates, particularly dense woods. 
With the method prealining the 
scarfs described, possible that gluing 
scarfs the laying-up operation 
straight assemblies might done satis- 
factorily the lumber uniform 
thickness, fairly free cupping and the 
scarfs fit well. 


The dowel serves position give 
the correct overlap the scarf; does 


not always completely prevent slippage, 
however, when gluing pressure ap- 
plied directly over the scarf. For this 
reason often desirable apply 
some gluing pressure beyond the feather 
edges before pressure applied directly 
over the scarf. 

The jig shown figures and 
satisfactory for laboratory use and 
costs little make. For commercial use, 
jig made with couple heavy 
U-shaped steel framing members and 
steel upper and lower platens indi- 
cated figure would probably 
more satisfactory. 


Economics High Frequency 


TAMMINGA 


Hakmen Furniture Co., Grand Rapids, Mich. 


Relates actual plant experience using gluing for various 


operations furniture production. 


ECONOMICS High Fre- 
quency Gluing, like that 
many other subjects dealing with eco- 
nomics the complicated extreme 
number variables which have 
reckoned with. These variables not 
only occur within given plant but 
also within given industry. 


After using demonstrator 
for about month, during which time 
checked quality, production costs, 
customer acceptance, etc., pur- 
chased unit our own and pro- 
ceeded earnest produce curved 
rails and panels, using thin stock 
make these multiple ply units. The sav- 
ings labor and material involved 
this procedure appeared quite obvious 
us. Yet short time later, another 
table manufacturer challenged our im- 
could make curved rails for his tables 
from mill room cuttings for less cost 
than used the high frequency 
technique. Investigation, however, 
showed that the production conditions 
his plant were entirely different from 
those that existed ours spite 
the fact that both were produc- 
ing similar product. Thus, see 
how economics are affected vari- 
ables. 


this field high frequency glu- 
ing, the basic economic factor 
found the speed with which the 
cured. Many square feet 
production area can saved and uti- 
lived for another. example, be- 


Presented meeting the Forest Products 
Society, Great Lakes section, Novem- 
1953, Grand Rapids, Mich. 


JOURNAL FPRS 


fore began using high frequency 
lay our core plates, were us- 
ing two damp carriers. These, along 
with the process area, required 
almost twice much floor space for 
now use. The savings labor and 
floor space thus incurred were due 
the decreased amount curing time 
required, well the smaller 
amount necessary machine area. 


conjunction with the application 
high frequency gluing the rough 
mill for core plate production, 
observed and proved our satisfac- 
tion that the greatest economy lies 
within the daily production range 
approximately four fifteen thousand 
feet core stock. appreciate that 
this statement challengeable, but 
within the analysis our production 
found difficult make the ma- 
chine pay off for daily production 
less than 4,000 feet. Likewise, for 
production requirements which exceed 
the 15,000 foot mark, firmly be- 
lieve that other equipment exists for 


that purpose. 


Another very important 
nomical field application for high 
frequency gluing found case as- 
sembly and preliminary assembly pro- 
cedures. edge banding, for instance, 
your production requirements are 
great enough, high frequency more 
economical than the resistance heater 
the prolonged pressure type hot 
glue method. our case, have ap- 
plied the principles high frequency 
gluing almost every reasonable as- 


sembly problem, but because our 
comparatively limited unit volume, 
have not been able use success- 
fully. However, where operations such 
panel frame, sub-case, case as- 
sembling, etc. have employed 
successfully economies effected were 
almost entirely due the fact that the 
unit volume involved was great 
enough warrant the set up. 

Many the production people who 
have visited our plant observe our 
unit ask the same question, 
answer that that have never 
had complete breakdown. Certainly 
there more maintenance than the 
old manually operated clamp carrier, 
but, the same token, rate produc- 
tion very much higher that some 
downtime can afforded. The best 
insurance against downtime 
millwright maintenance man 
who thoroughly familiar with the 
principles electricity. 

There are some improvements that 
would enhance the economic position 
high frequency gluing insofar 
the furniture industry concerned. 

the first place, simpler power 
system might designed. Secondly, 
more dust proof power unit needed. 
present, more than the usual 
amount machine cleaning attention 
required keep the unit 
class operating condition. 
cases the operator not qualified 
clean the power unit itself. 

Another improvement 
volve more automatic power and/or 
tuning control. Still another, which is, 
course, the perennial problem, 
better and more versatile glue applied 
means improved applicator. 


45-A 


cis 
| 
| 
| 
| 
q 
| 
| 
| 


Around the World Forest Products 


Research and Development Hunt 


Wood Preservation Japan 


MORIKAZU HATTORI 


Chief Engineer, Sanyo Wood-Preserving Co., Hiroshima, Japan 


Gives brief history and overall statistics wood treating indus- 
try Japan, and describes more detail species wood treated 
and methods and kinds preservatives employed. 


History Wood Preservation 
Japan 

1876, THE FIRST RAILWAY Japan 

was built between Tokyo and Yoko- 
hama. One thousand creosoted cross- 
ties were imported from Great Britain 
that time and inserted this rail- 
road with untreated crossties. This was 
the first treated wood product used 
Japan. 

1888, Dr. Taisan Shiga urged 
strongly the importance using treated 
products and this caused the Japan 
Railway Company build wood- 
preserving plant Utsunomiya, north 
Tokyo. The treating equipment 
this plant was imported from Great 
Britain. The treating cylinder was 
feet diameter and feet long, and 
still service the Shinagawa 
Wood-Preserving Plant, Tokyo, for the 
Japanese National Railways. This plant 
began 1902 creosote crossties 


pine, hemlock, oak, chestnut, beech, ash, 
and Zelkova serrata. 


1901, the plant the Japan 
Wood-Preserving Company was built, 
under the leadership Dr. Shiga. 
This was the first commercial plant 
Japan; was joined later with the 
Toyo Wood-Preserving Company. 
1907, the plant the Toyo Wood 
Preserving Company was built 
Osaka. This the oldest commercial 
wood-preserving company still serv- 
ice. 1909, the Japanese Government 
built wood-preserving plant Hok- 
kaido. This plant was soon rebuilt 
Tokyo and still for the 
Japanese National railways. 

Since 1919, many commercial wood- 
preserving plants have been erected all 
over Japan, and now have wood- 
preserving companies with treating 
plants. The Sanyo 
Company the largest Japan, op- 


Editor’s Note:—George Hunt, regular editor this department, 
has been special economic mission the Philippines since early April 
this year. consultant under the general supervision Mr. Eugenic 
Cruz, Chief, Division Forest Investigation, College Laguna, and 
also staunch FPRS member, Hunt helping develop Forest Products 
Laboratory Los Banyos, College Laguna, Philippine Islands. 

The Laboratory being constructed within the Mount Makiline National 
Park, heavily forested area, which the nation desires develop 
arboretum containing all native species trees. present, the Philippines 
has some 3,000 individual species that grow diameter one foot 
more. 

The national forestry school near the new Forest Products Laboratory. 
Together with the agricultural school, has between 1,600 and 1,700 stu- 
dents. The forestry students, writes Hunt, all wear bolos standard equip- 
ment. Actually, the bolo work knife, not fighting knife, but still 
looks dangerous. 

The new laboratory expected completed August. The staff has 
not yet been appointed. 

Mr. address the Philippines is: care Forest Products Labora- 
tory, College Laguna, Philippine Islands. 


46-A 


erating five treating plants. 
company—the Sanin 
two treating 

The typical treating cylinder Japan 
and the typical treating plant has 
three cylinders. 


Treating Timber and Lumber 
Japan 
are consuming about 
000 cu. ft. timber and lumber 
annually Japan, follows: 


127,712,000 


General 
Mine timber 


Railroad 24,560,000 3 
9,829,000 1.4 


these figures, the treated products 
are follows: Railroad ties, 7,427,000 
cu. ft., (30 percent the total ties in- 
serted and poles, 2,408,000 
cu. ft., (25 percent the total poles 
installed 

After World War had lost 
nearly half our national timber re- 
sources, and the Japanese Diet passed 
revised forest law limiting the cutting 
young trees preserve the timber 
stand. The new law required the 
ment for railroad ties, poles, 
and bridges. does not cover all tim- 
ber products, and our regret, 
not require the treatment mine 
timbers and house construction lumber. 
are hoping that the more effect 
government controls will aid 
restocking our forests. 

Treatment Railroad Ties: 
are using hinoki (Chamaecyparis 
tusa) and chestnut ties without 
ment, but other species railroad 
are required treated with 
creosote. More than half the 
are pine (mostly Pinus densiflora), 
the remainder are chiefly beech 
crenata) with some oak (Quercus 
pula and serrata). Japanese 
crossties are cm. width, 
depth, and 210 cm. length (7.7 
5.5 in., 6.9 ft.). They are 
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Cylinder, Hiroshima plant. 


seasoned before treatment aver- 
age moisture content about per- 
cent the oven-dry weight. 

Pine ties are treated the empty- 
cell process with initial air retain 
pounds creosote per cubic foot 
wood. Pine easy treat, and the 
Japanese Industrial 
9001 (1952), Preservative Treatment 
Crossties Pressure Process with 
Coal-Tar Creosote—prescribes 
lows: 

Initial air pressure should not 
lower than Kg. per sq. cm. (42.7 
per sq. in.) and the pressure 
should maintained not less than 
minutes. 

Treating pressure should not 
lower than kg. per sq. cm. (142 
per sq. in.) and should main- 
tained not less than minutes. 
Time required raise the treating 
pressure should not less than 
minutes, 

The temperature the coal-tar 
creosote should maintained not 
lower than 60° (140° F.), during 
the pressure 

The final vacuum should not 
lower than 600 mm. mercury 
(nearly inches), and should 
maintained not less than minutes. 

After the final vacuum, the charge 
should left the cylinder not 
less than minutes recover the 
surplus oil. 


this process can obtain per- 
fect penetration creosote into the 
sapwood. 

have studied the treatment 
green pine ties the steaming and 
vacuum process, and have gotten 
fect treatment without surface checks 
shattering, but there slight check- 
ing the center the heartwood. This 
process may standardized the near 
future. The recommended procedure 
follows: 


Steam pressure should not 
than kg. per sq. cm. (28 per 
sq. in.) gage, and this pressure 
should maintained not less than 
four hours. Vacuum period should 
maintained about two hours. Pressure 
period should not less than 


Beech ties are treated the full-cell 
creosote per cu. ft. wood. This 
species also easy treat the sap- 
wood but cannot treat its heartwood 
any appreciable extent. 
(1952) requires the following proce- 
dure: 


Initial vacuum should not lower 
than 600 mm. mercury (24 in.), 
and should maintained not less 
than minutes. 

Treating pressure should not 
lower than kg. per sq. cm. (142 
per sq. in.), and should main- 


Figure cylinders, Hiroshima plant. 


FPRS 


Figure 2.—Test room for preservatives. 


not less than minutes. 
Time required raise the treating 
pressure should not less than 
minutes. 


The temperature the coal-tar 
creosote should not lower than 
60° C., (140° F.) during the pres- 
sure period. The final vacuum should 
not lower than 600 mm. (24 in.) 
mercury, and should main- 
tained not less than minutes. 


After completion the final 
vacuum, the charge should left 
the cylinder not less than minutes 
recover the surplus oil. 


Beech extremely fickle 
liable not handled carefully from 
tree finished product, but will give 
more satisfactory response when given 
the attention deserves. Therefore, 
are treating beech ties the field be- 
fore shipping the treating plant, 
prevent infection, using creosote 
emulsion containing percent coal-tar 
creosote. But beech stands are deep 
the mountains Japan, and requires 
two four months bring them 
the foot the that 
some them are already infected and 
time some them are already infected 
and decay progresses during the air- 
seasoning period. now believe that 
beech ties should treated the 
boiling-under-vacuum process the 
vapor-drying process sterilize them 
perfectly. are now studying the 
boiling-under-vacuum process, and the 
Japanese National Railways Laboratory 
and the Government Forest Experiment 
Station are also studying this method. 
Our study may completed during 
this year, and will then start 
study the vapor-drying process. visited 
the Taylor—Colquitt Company, Spartan- 
burg, C., 1952, and received in- 
formation about the process from mem- 
bers that company. Later discussed 
with officers two railroads. This 
information will help our study 
this process. 
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The heartwood beech (it not 
true heartwood), cannot penetrated 
with coal-tar creosote the pressure 
process. Therefore, may desirable 
specify limiting the percentage 
the heartwood the ties specify 
that the ties refused the heartwood 
not surrounded with sufficient sap- 
wood. But are short forest prod- 
ucts and such limitations would diffi- 
cult are now consider- 
ing incising for improving the penetra- 
tion into the heartwood. 


Oak ties are treated the 


cell process without initial air, with 
about creosote per cu. ft. 
scribes follows: 

Treating pressure should not 
lower than kg. per sq. (142 
Ib. per sq. in.) and should main- 
tained not less than two hours. Time 
required raise the treating 
should not less than minutes. 

Temperature the coal-tar creo- 
sote should maintained not lower 
than 60° (140° F.) during the 
pressure period. 

Final vacuum should not less 
than 600 mm. (24 in.) mercury, 
and should not less 
than minutes. 

After the final vacuum, the charge 
should left the cylinder not 
less than minutes recover sur- 
plus oil. 


Oak ties are very difficult pene- 
trate deeply. The depth the penetra- 
tion just few millimeters from the 
surface. Moreover, most the oak ties 
are removed from the road bed because 
incising hardwood crossties. AWPA 
Proceedings, 49:240 (1953). are 
now considering the adoption incis- 
ing for oak ties get deep penetration 
and prevent the splitting which now 
occurs. are also planning study 
the vapor-drying process get better 
penetration and prevent splitting. 
The Japanese National Railways Labor- 
atory studying the incising ties 
and incising may standardized 
Japan the near future. 

Poles: are using chiefly sugi 
(Cryptomeria japonica) for poles, and 
some hinoki (Chamaecyparis obtusa), 
and Hokkaido, the northern main 
island Japan, are using 
larch (Larix kaempferi). 

More than percent our poles 
are less than meters (32.8 ft.) 
length, and the hinoki poles are usually 
installed without treatment. Most the 
sugi poles are treated with rounds 
coal-tar creosote per cu. ft. wood, 
and not less than one-fourth are treated 
with cupric sulfate Malenit, 
sodium 
ative, after air seasoning. 
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The sapwood sugi poles usually 
about four centimeters thick, more 
less but not easy get deep pene- 
tration coal-tar creosote into it. 
want get penetration about 
half the sapwood thickness, 
usually requires about pounds 
creosote per cu. ft. wood. This 
too expensive, and (1952) 
—Japanese Industrial Standards, 
Treated Wood Poles pressure Process 
with Coal-Tar Creosote—requires 
penetration follows: 


Penetration Required 


Percent Depth 

sapwood milli- 

Length of Pole, meters thickness meters 


The percentage requirement usually 
employed inspection, but think 
not enough assure the long service 
life desired. 


There are many advantages from in- 
cising sugi poles, which the prin- 
cipal ones are: (1) easy get 
deep penetration with light retention; 
(2) time required for treatment can 
reduced considerably; (3) 
quired for air seasoning can reduced. 
think incising poles may reduce check- 
ing which appears poles line, and 
this may help lengthen their service 
life. are now studying the incising 
sugi poles, and expecting good 

The treating processes used for sugi 
poles Japan are the full-cell process 
and the empty-cell process without 
initial air. not use the empty- 
cell process with initial air for poles, 
requires much longer time than 
the other two processes and does not 
insure deep penetration. fact, re- 
quires about two times long the 
other two processes, and even then, the 

enetration creosote the mid-point 
the poles hardly reaches half the 
sapwood thickness. 


Grade 


Specific gravity 40°/4° percent more 
Water, percent of dry oil, volume basis, not more than 


Viscosity, Engler 40°/20° not more than 
Distillation, volume percent of dry oil basis: 
235° not more than 
235 315° not less than 
315° not less than 
Matter insoluble benzol, percent dry oil, 
weight basis not more than 
Coke residue percent, not more than 
Naphthalene 
Tar acids, volume percent, not less than 


Sodium fluoride, percent 
Dinitrophenol, percent 
Dinitrocresol, percent 
Antimony, percent 
Matter insoluble water, 
Water, percent, not more than 
1.25 percent solution 


not more 


are now studying the 
and-vacuum process and the 
under-vacuum process, although 
steaming-and-vacuum process seems un- 
suitable for sugi poles because consid- 
erable burst checking 
occur, 


Wood Preservatives: The main 
wood preservative used Japan 
coal-tar creosote. (1951), 
Japanese Industrial 
Products (Wood Preservatives) 
scribes shown table 


Grade Grade creosote oils 
usually employed for pressure 
and some Grade creosote expori 
the United States and Far 
countries. 


are using neither creosot 
petroleum solutions nor 
tar solutions for treating wood. 

phenol salt, preservative for 
Many poles line are destroyed 
typhoons and every year poles 
with Malenit are much cheaper 
creosoted These are the 
reasons for the use Malenit. 
1550 (1952) Japanese Industrial Stan 
ards, Sodium 
Wood Preservative prescribes shov 
table 


and have tried import 
from America but failed, 
short dollar cash and the Govern- 
ment did not permit the importation. 
Therefore, Malenit may used 
wood preservative the future 
was the past, and also may 
for mine timbers and mine lumber. 

Several chemical companies are 
facturing pentachlorophenol Japan 
but used wood preservative 
very limited extent, only because, 
(1) very dear, and (2) are 
short petroleum. Pentachlorophenol 
was recommended for use with 
creosote when visited the United 
States 1952. have tried import 
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Figure 4.—Conveyor for loading ties freight cars. 


some was much cheaper than that 
made Japan, but failed. 

are now studying the ammoni- 
phenol wood This 
has the advantages that: (1) does 
not use petroleum; (2) its toxcity 
fungi very good; and (3) does not 
leach from treated wood. are now 
hoping for good results 
study. 


Research Institutes for Wood 
Preservation Japan 


Tokyo University: There sec- 
tion for wood preservation 
School Agriculture, Tokyo Univer- 
sity, 
ku, Tokyo. Dr. Takeo Shibamoto, Mr. 
Takashi Tamura and Mr. Tatsushi Shoji 
are this field. Professor Shibamoto 
was the Chairman the subcommittee 
for Wood Preservation the Commit- 
tee for the Japanese Industrial Stand- 
atds. They are studying chiefly about 
pentachlorophenol. 


Government Forest Experiment 
Station: This largest labora- 
tory the Forest Service Japan, lo- 
cated 4-chome, Shimomegro, Megro— 
ku, Tokyo. Wood Preservation Sec- 
tion was set this laboratory re- 
cently, with Mr. Kunisuke Horioka 
the chief and Mr. Hirao Shimazono 
the assistant chief. Their main research 
programs are: 

Wood preservatives and pathology, 

Boiling-under-vacuum process, 

Fundamental research mechanism 

penetration preservatives into 
the wood, 

Nonpressure treatment wood. 


National Railway’s Laboratory: 
This railway engineering labora- 
tory having number sections re- 
railways, and its wood-research 
section has served the wood-preserving 
Kaigandori 1-chome, Minato-ku, To- 


this section are Mr. Hajime 


JOURNAL FPRS 


Kawamura, Mr. Shigeo Yamana and 
Mr. Yoshio Hasegawa, Chief. Their 
main research programs are: 
Wood preservatives, 
Boiling-under-vacuum process, 
Preservation wharf construction, 
Incising ties, 
Preservative treatment beech and 
ties the field. 


Wood Laboratory Kyoto Uni- 
versity: This one the outstand- 
ing forest products laboratories 
Japan. located Kitashirakawa, 
Sakyo-ku, Kyoto. Dr. Isamu Tachi 
the chief, and Dr. Yoshiyuki Inoue and 
Mr. Takunoshin Onodera are associated 
with him. Their main programs are 
mostly wood preservatives. Dr. 
Takamaro Maku the chief another 
section this laboratory. Studying heat 
lished outstanding papers this 
subject. 


Japanese National Telephone- 
Telegraph Laboratory: This labora- 
tory for telephone and telegraph 
cated Musashino-shi, Tokyo, Japan. 
Mr. Kikuji Sakamaki investigating 
the preservation poles this 
laboratory. 


Waseda University: They have 
wooden buildings for long time 
the Waseda School Science and In- 
Shinjiku-ku, Tokyo. Dr. Saburo So- 
shiroda, the chief, long-experienced 
professor this field. 


Government Architecture Labora- 
tory: There section for wood 


: 


Figure treating 


preservation this laboratory 
chome, Hyakunincho, To- 
kyo. Dr. Toru Mori the chief, and 
rophenol. 


Hokkaido Forest Service Station: 
This located Asahigawa, Hok- 
kaido. Preservation mine timbers 
being studied. 


Shinagawa Wood-Preserving 
Plant: This wood-preserving 
plant for the Japanese National Rail- 
ways located 10, 
cho, Minato-ku, Tokyo, Japan. Mr. 
Yoichi Kanehira the manager and 
Masabumi Kurosawa the 
search engineer. They 
preservation railroad ties. 


Recently, concrete poles have been 
coming into competition with creosoted 
sugi poles Japan. Cement cheap 
Japan and concrete pole manufacturers 
are developing rapidly. The price 
concrete poles and creosoted sugi poles 


Advantages concrete poles are 
shown table 


(1) Service life considerably 
longer than that creosoted 
sugi poles. 

(2) does not adversely affect our 
decreased national resources. 

(3) Its surface clean 
able. 

(4) may have any desired 
strength, length, shape taper. 

(5) cheaper than creosoted sugi 
poles long lengths. 


Table 
Concrete Concrete Concrete Creosoted 
Meters feet pole A-Co. pole N-Co. pole C-Co. Sugi Poles 
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Abstracts Important Wood Industry Publications 


Abstracts published the Journal are picked subcommittee 
the Publication Committee the Society. Members this sub- 
committee: Publications Committee Vice-Chairman Charge Ab- 
stracts, Frederick Wangaard, Professor, Yale School Forestry, 
New Haven, Conn.: Forestry Abstracts; Preston, School Nat- 
ural Resources, Michigan, Ann Arbor: Technical Bulletin the 
Furniture Development Council; Saeman, Chemist, Forest 


Products Laboratory, Madison, Wis.: 


Chemical Abstracts; 


Hrubesky, Chemist, Forest Products Laboratory, Madison, Wis.: 
Bulletin the Institute Paper Chemistry. 


Seasoning 

Millett, Drying rate pulp- 
wood the woods and the open. 
Pulp Paper Mag. Can. (12), 1953 
(166 170). 

Mixed Spruce and Balsam Fir pulp- 
wood was piled half the woods 
light shade, half yard the open 
the Ottawa forest products labora- 
tory. Periodic weighings were made 
over period about months. Re- 
sults are shown graph and table. 
The final weights the material piled 
the forest were considerably higher 
than those wood piled the open. 
The latter dried little during late 
Sept. and early Oct., not all during 
the winter, again dried little May 
and then dried rapidly through the 
summer until late Aug. weighings 
were made the material the 
woods during the winter spring, 
there was little drying before mid-June 


was little drying during the second 
winter. emphasized that winter 
storage the woods does not improve 
floatability but that summer storage 
does so. [Forestry Abstracts, 15, 
No. 


Eisenmann, Fahrplanmassiges 
Holztrocknen der Praxis. [Wood 
seasoning practice accordance 
with time-table.} Repr. from Holz- 
Zbl. (18-20), 1952. pp. 
gph. tbl. P.R. 

Includes psychometric graph show- 
ing, for air velocities above m./sec., 
the relationships between temperature, 
relative air humidity (saturated), and 
moisture content (m.c.) wood, 
accordance with the law 
scopic equilibrium. table gives the 
values which the equilibrium m.c. 
should adjusted accordance with 
wood species, condition (green, air- 
dry), and duration seasoning ac- 


but thereafter became rapid; there m.c. Examples the kiln-drying 


Abstract Sources 


The preparation abstracts from world literature many languages highly 
specialized and costly that the Forest Products Research Society has abstracting service 
its own. For the abstracts this issue the JOURNAL the Society indebted 
the respective abstract journals indicated, from which they have been selected with the 
kind permission the editors. Readers wishing information addition that given 
these abstracts should consult the original articles referred to. Copies additional 
information can not ‘be supplied FPRS the abstract journal. The journals from 
which abstracts are published this issue are follows: 

BULLETIN THE INSTITUTE PAPER CHEMISTRY, published monthly 
Appleton, Wisconsin the Institute Paper Chemistry, subscription price $25 per 
year. This Bulletin publishes over 3,600 abstracts per year subjects interest manu- 
facturers pulp, paper, fiber board and allied products. 

CHEMICAL ABSTRACTS, published semimonthly the American Chemical Society, 
Executive Office—1155 Sixteenth Street, NW, Washington C., subscription price 
$60 per year plus postage. This abstract journal publishes many thousands abstracts 
annually with broad coverage world literature the entire field chemistry and 
allied subjects. 

FOREST PRODUCTS AND UTILIZATION ABSTRACTS are published quarterly 
the Commonwealth Agricultural Bureaux London, England, separate reprint 
decimal sections and Forestry Abstracts, for the facility those interested 
chiefly the field wood utilization. The abstracts are prepared the Commonwealth 
Forestry Bureau, Oxford, England, and the utilization section contains about 1,200 titles 
and abstracts per year from literature some languages and covers all aspects forest 
utilization from cutting and extraction through marketing, mechanical, and chemical proc- 
essing minor forest products. FPRS members interested obtaining the complete issues 
Forest Products and Utilization Abstracts should communicate with the Secretary 
the Society. 

TECHNICAL BULLETIN THE FURNITURE DEVELOPMENT COUNCIL 
published bimonthly the Council Adelphi Terrace, London England. 
The Technical Bulletin publishes hundreds abstracts and reviews from world literature 


annually, relating the various phases the furniture manufacturing industry. Subscrip- 
tion price per year. 
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25-mm. coniferous wood are given 
graphs and tables. The kiln-drying 
process described detail, includ- 
ing the taking samples and deter- 
mination m.c. [Forestry Abstracts, 
15, No. 


Keylwerth, Fundamentals 
high-temperature drying wood. 
Transl. For Prod. Lab., Can. No. 
Bender from (76), 1949 
P.R. [Forestry Abstracts, 
15, No. 


Stadler, Einen grossen 
weiter durch 
gen. substantial advance 
hydro-extractors with spiral 
Repr. from Holz 
1952 (213-7). 

Presents graphed results 
seasoning Beech scantlings 
hydro-extractor with spiral air 
tion For Abstr. (No. 
the maximum temperature applied 
ing 75° Seasoning times required 
reduce the m.c. from ca. 100% 
9-10% were: for scantlings min. 
thick, 300 hr.; mm., 200 hr.; 
mm., 150 hr.; mm. (up 
wide), 110 hr., and for mm. thick 
(up 100 mm. wide), hr. 
batch scantlings mm. thick was 
dried from 80% 12.5% 
107 hr. (total time), the average tem- 
perature being 70°; the drying rate 
was rather too high, and some end- 
splits cm. deep developed; the 
average quality was good, and the m.c. 
differences only 2.4%. Another 
batch scantlings 82-mm. thick was 
dried average temperature 
75° from 110% 14% 240 
hr. drying time; only 
showed end splits and checks, but 
there were inner splits; m.c. 
ences 3.2%. The process 
ing 780 62-mm. scant- 
lings from 85% within 
200 hr. described detail. 
estry Abstracts, 15, No. 


High-Temperature Drying: 
Application the Drying Lum- 
ber. Rpt. No. 1665-1. light 
recent revival interest the use 
superheated-steam kilns, the methoc 
briefly described including such requ re- 
ments kiln temperatures, rates 
circulation, energy required for 
and effects high-temperature 
given. [Forestry Abstracts, 
No. 
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Furniture 


Joel, Furniture timbers rela- 
tion contemporary design. 
What contemporary furniture? 
The evolution contemporary de- 
Some well-known woods. 
Less usual timbers. Some exotic 
timbers. Away from severity. 
Mixing woods. Hand craftsman- 
ship. Wood (7-12), 1952 (274-6; 
313-5; 351-3; 394-6; 440-1; 482-3); 
(1; 2), 1933 (24-5; 68-9). 
Abstracts, 15, No. 


Creighton, W., Stump, G., 
and Hutchins, Correlation 
Walnut furniture cutting 
ments with grade yield. Quart. Bull. 
agric. Exp. Sta. (2), 1952 
(230-47). [Forestry Abstracts, 15, 
No. 


Wood bending. Rep. For. Prod. 
Bd., Lond. 1952, 1953 (14-5). 

Nine timbers tested included Kok- 
rodua Brown Ster- 
culia rhinopetala} and Courbaril 
courbaril}. None was equiv- 
alent Beech, but Courbaril was the 
most promising and appeared suitable 
for certain furniture bends. 
scale series tests Ash from Selsey 
Forest, Northants, showed that the ma- 
terial possessed very good bending prop- 
erties but that much would unsuit- 
able for bending because the preva- 
lence small knots. laminated bend- 
ing, the direction growth rings rela- 
tive the axis curvature had neg- 
ligible effect ring-porous hardwoods, 
but with softwoods best results were 
obtained when the growth rings were 
normal this axis. Abstracts, 
15, No. 


Woodworking 


Kivimaa, Mita puuntyosto- 
terien tylsyminen. [What the dull- 
ing woodworking tools.} Tied. 
Valt. No. 106, 1952. 
pp. 19. refs. P.R. 

For. Abstr. (No. 
There full English summary, and 
legends graphs and diagrams have 
English text. [Forestry Abstracts, 
15, No. 

Lipka, Turbo-Abrichter—eine 
neue Holzbearbeitungs- und Zerspa- 
nungmaschine. [The turbo smooth- 
ing planer—a new woodworking and 
chipping machine.} 
(1), 1952 (10-2). 

description new ma- 
chine embodying plate-like light-metal 
disk (the turbo runner) used the tool 
holder instead the usual cutter block 
spindle. This feature enables small 
knives with hard-metal tips used. 
The fixing and removal the knives 
quickly without the use 
Spanners, and they are easily sharpened; 
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the danger kickback claimed 
completely eliminated. The cutting 
speeds, kinetic energies, and momenta 
the Turbo smoothing planer are, for 
given motor speed, ca. times those 
conventional smoothing planer. 
Other advantages claimed include hori- 
zontal cut, even surface, automatic re- 
moval chips, silent running, and low 
power requirements. Ab- 
stracts, 15, No. 


Sherlock, Special purpose 
woodworking machines—(1) The 
Linderman jointer. (2) The auto- 
matic stroke moulding sander. (3) 
The pattern miller. (4, The auto- 
matic spindle shapers. (6, Auto- 
matic lathes. (8) 
spindle. (9) Line production 
floor blocks. Wood (2-9; 12), 
1953 (76-8; 196-8; 
3). [Forestry Abstracts, No. 

Englesson, Lonsamheten 
hogvardiga eggmaterial. [The profit- 
ability high-grade material for 
cutting edges.} Medd. svenska Tra- 
forskn-Inst. (Tratekn. Avd.) No. 35B, 
P.R. 

Discusses tests various materials 
for cutting edges and concludes that 
the newer hardened metals (e.g. the 
carbides) are economical, because 
their longer life, spite initial 
cost and greater difficulty sharpen- 
ing. [Forestry Abstracts, 15, 
No. 


Justluk, Swedish barkers. 
For. Prod. Lab., Can. No. 54, 1953. 
11. refs. Transl. Bender 
from Holz Roh- Werkstoff (6), 
1952 (229-38). [Cf. For. Abstr. 
(No. P.R. [Limited distribu- 
tion.} [Forestry Abstracts, 15, 
No. 


Skoglund, C., and Hvamb, 
Tannvinklenes innvirkning 
kraftforbruket ved saging med 
mot fibrene. [The effect tooth 
shape cutting forces ‘up’ and 
sawing.} Medd. norsk tratekn. 
Inst. No. 1953. pp. dgms. 
Medd. svenska (tratekn 
Avd.) No. 37B. P.R. 

pendulum dynamometer was used 
studying circular sawing Pinus 
sylvestris. The following results ap- 
plied both ‘down’ sawing (the nor- 
mal method, which the saw teeth 
cut down into the timber) and ‘up’ 
sawing (in which the teeth cut up, 
from below the bench): (1) hook 
angles gave the best per- 
formance, smaller hook angles increas- 
ing the cutting force (kg./tooth) re- 
quired and larger hook angles weak- 
ening the teeth; (2) clearance angles 
proved sufficient avoid 


unnecessary friction; there was un- 
expected rise cutting force for 
angles over 25°; and (3) the top 
bevel angle was little value, caus- 
ing only slight reduction cutting 
force while increasing the cost 
‘Up’ sawing required lower 
cutting forces than ‘down’ sawing, 
this tendency being more marked 
dry than wet wood. [Forestry Ab- 
stracts, 15, No. 


Vom Einfluss der Mittenspandicke 
beim Frasen von Holz. [The effect 
middle chip thickness process- 
ing wood with rotary cutters.} Holz- 
technik (8), 1953 (304-5). 
P.R. 


Gives formula for evaluating the 
chip thickness and chart for quick 
evaluation formula factor involv- 
ing the cutting depth and the diameter 
the cutter. [Forestry Abstracts 
15, No. 


Preservation 


Hunt, M., and Garratt, 
Wood preservation. McGraw Hill 
Book Company, Inc., New York. 2nd 
ed., 1953. pp. 417. Many refs. 
Price $7.50 (£3. Os. Od.). 

Contains chapters the field 
wood preservation; agencies wood 
deterioration; wood preservatives; 
preparation material for treatment; 
wood-preserving processes; factors af- 
fecting penetration and absorption; 
economic aspects preservative treat- 
ment; properties treated wood; 
treating plants and equipment; meth- 
ods protecting wood other than 
standard preservative treatment; and 
fire-retarding treatment. Some the 
main subjects not dealt with the 
1938 edition dealt with very much 
more fully the new edition are: the 
soil-block method testing preserva- 
tives; oil solutions toxic chemicals 
such pentachlorophenol, other chlor- 
inated phenols, naphthenate and 
phenyl mercury oleate; water-repellent 
preservatives; some new proprietary 
preservatives; seasoning the vapour- 
drying method; and new equipment 
such lift trucks. The bibliographies 
the end each chapter have been 
extended and statistics amounts 
timber treated annually, costs etc. have 
been brought date. [Forestry Ab- 
stracts, 15, No. 


Koljo, Die Abhangigkeit der 
Trankmittelaufnahme des Holzes von 
verschiedenen Faktoren unter beson- 
derer Berucksichtigung von Kiefer 
und Fichte. [The role different 
factors the absorption impreg- 
nants wood, with special refer- 
ence Pine and Spruce.} Holz 
Werkstoff (8), 1953 
refs. 
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Presents results investigation 
ples Birch, Oak, Spruce and Pine 
(sapwood and heartwood), 
12% moisture content (m.c.), the im- 
pregnants being solution 
CuSO, and commercial tar oil. Im- 
pregnation was conducted open 
tank and closed chamber without 
preliminary vacuum, pressures rang- 
ing from atm.; the times 
treatment were 10, 30, and min. 
The effect m.c. about fibre- 
saturation point slight reduction 
the pore volume; beyond the fibre- 
saturation point, however, the inner 
wood space that can impregnated 
strongly reduced. Air wood hin- 
ders the absorption impregnants. 
Results pressure impregnation tests 
are tabulated and graphed. [Forestry 
Abstracts, 15, No. 


Heisel, P., and Muller, Holz- 
schutzmittel fur nasse Holzer. [Wood 
preservative for wet wood.} Swiss 
Patent No. 279,699, March 17, 1952. 
P.O. 

paste, containing water-soluble fungi- 
cide agents, oils and water-soluble in- 
organic salts that not reduce the 
water-solubility and fungicidal proper- 
ties the preservative, the amount 
the inorganic salts being 
100% the weight the fungicide. 

borax wood-rotting fungi. Timber 
{Forestry Abstracts, 15, No. 
Technol. (2168), 1953 (275-6). 
ref. P.R. 

Tabulates the results some tests 
made 1939-40 Princes Risbor- 
ough. Borax definitely toxic 
wood-destroying fungi and merits fur- 
investigation. solution contain- 
ing not less than (hydrated) 
borax recommended. [Forestry Ab- 
stracts, 15, No. 


{Preserving Pine sleepers the 
steaming and vacuum process.} Wood 
Ind., Tokyo (4), 1953 (146, 163- 
5). P.R. 

Sleepers Japenese Red Pine 
cm. and averaging 75% moisture con- 
tent, were treated the Rueping proc- 
ess with coal-tar creosote. Satisfactory 
penetration was obtained with the fol- 
lowing schedule: preliminary steaming 
for hr. kg./sq. cm.; vacuum 
treatment for hr.; preliminary air 
pressure kg./sq. cm. for not less 
than min. apply the preservative. 
From summary. Ab- 
stracts, 15, No. 

Meyer, J., and Gooch, 
Pentachlorophenol grease 
serving poles. Electric Light and 
Power, Chicago (8), 1952 
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Describes series experiments 
carried out determine the efficacy 
pentachlorophenol grease solu- 
tion oil suspended gelling 
agent) applied Western Red Cedar, 
Southern Yellow Pine, and Douglas 
Fir poles. Douglas Fir heartwood was 
not penetrated the grease but sap- 
wood was depth in. 
Good end-grain penetration resulted 
when the grease was applied Doug- 
las Fir. The grease acts reservoir 
the preservative which moves 
moisture conditions wood become 
favourable. was found that poles are 
well preserved the ground line 
the content pentachlorophenol 
the sapwood ca. 0.4 ft., the 
preservative being concentrated the 
layer grease with pentachloro- 
phenol has been found give good 
protection. [Forestry Abstracts, 15, 
No. 


Colley, The evaluation 
wood preservatives. Part Interpre- 
tation and correlation the results 
laboratory soil-block tests and 
outdoor test plot experience, with 
special reference oil-type mate- 
rials. Part II. Repr. from Bell System 
Technical Journal, New York (1; 
2), 1953 (120-69); 425-505). 129 
refs. P.R. 

Laboratory and field experiments for 
the purpose determining the pro- 
tective threshold quantities wood 
preservatives are reviewed 

reted, with special reference the 
method followed the soil-block tests 
the Bell Telephone Laboratories. 
Includes discussion the merits 
the techniques involved. correlation 
results obtained from the soil-block 
culture tests, outdoor exposure tests 
stakes and pole-diameter posts 
presented for the first time. shown 
that the same threshold values are ob- 
tained from all types accelerated 
experimental tests. Abstracts, 
15, No. 


sample size decay rate wood 
culture. Timber Technol. (2166), 
1953 (160-2). refs. P.R. 

Tests with heartwood samples 
species have shown that the amount 
decay increases the volume the 
sample reduced. suggested that 
the rate gaseous diffusion into and 
out the sample may the con- 
trolling factor. From 
mary. {Forestry Abstracts, 15, No. 


Alliot, Recherches sur pro- 
tection des bois grumes sous les 
climats tropicaux. [Research the 
protection logs tropical cli- 
mates.} Bois For. Trop. No. 30, 1953 
(43-52). 


Reports detail investigations 
borer attack Terminalia superba 
the Cameroons; the data are given 
series graphs, showing (1) num- 
ber holes made during the dry 
son; (2) comparison number 
holes the upper and under 
sides logs, the dry and 
the rainy seasons, (¢) barked 
and unbarked logs; (3) results 
treatment with various formulas con- 
superba protection even wen 
there little delay extracting ind 
transporting logs from the forest, s.nce 
serious damage done within 
night felling; that treatment should 
ing, since the insects appear 
once and bore very rapidly; and 
the bark gives only slight 
protection and should removed 
fore treatment except where very 
Abstracts, 15, No. 


Pathology 


Tsukiji, Decay durability 
blue-stained timber. Wood ind» 
abstr. Fac, Agric. Univ. 
Tokyo No. 1951/52 (1953), 
7). 

Test pieces Pinus densiflora 
stained blue during days’ exposure 
cultures Ceratostomella ips. 
the staining. They were then tested for 
their resistance decay al- 
bida, Fomes pinicola, Polyporus 
tus, and Schizophyllum commune ind 
were found resistant sound 
timber. The filtrate the culture solu- 
tion contains substances that 
control the growth 
wood-rotting fungi. These 
decomposed heat. Their growth- 
inhibiting ability weak. [Cf. 
Abstr. (No. [Forestry Ab- 
stracts, 15, No. 


{‘Soft rot’ timber exposed 
sea water.} Rep. Prod. Res. 
Lond. 1952, 1953 (33). 

Samples Gaboon plywood 
posed the sea for one year showed 
soft rot, i.e. attack similar that found 
water-cooling towers [cf. For 
(No. 1599)}. The marine 
previously re- 
corded causing decay wood 
immersed the sea, was isolated 
these timbers. [Forestry Abstracts, 
15, No. 

verstockten 
(175-9). refs. P.R. 

Density, compression strength, 
work maximum load were 
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from absolutely sound and not dis- 
mined for specimens showing different 
degrees discoloration and decay, 
coloured totally attacked with white 
rot 100% the cross-section area. 
density remained almost unaltered 
the initial brown discoloration, 
well when 10% the cross- 
tion area was covered with white 
the white rot progressed, the 
decreased, reach the value 
for completely white-rot-covered 
compared with 0.690 for sound 
(nominal density 12% 
compression strength decreases 
but considerably the white 
rot progresses, whereas the work 
maximum load begins decrease rap- 
soon the first small spots 
white rot appear. The white rot loosens 
the first place the secondary walls 
hard fibres, then the entire cell structure 
supporting tissue and, finally, the 
middle lamellae, leaving the rays and 
Abstr. (No. 1649).} [Forestry Ab- 
stracts, 15, No. 


Cartwright, B., Edwards, W., 
and McMullen, Sterilization 
timber with methyl bromide. 
Lond. 172 (4377), 1953 (552-3). 
refs. [Division Wood Technology, 
N.S.W. Forestry Commission, 

The effectiveness MeBr fumi- 
gant for insect-infested timber has been 
reported already [cf. For. Abstr. 
(No. its value sterilizing 
agent for timber infected stain and 
rot fungi has now been investigated 
and the results are tabulated. Various 
combinations gas concentration and 
fumigation time were used; the most 
effective treatment tested was 
1000 cu. ft./96 hr., but 
cu. ft./24 hr. was moderately success- 
ful. The results suggest the possible 
use MeBr fumigant for the 
sterilization fungus-infected timber, 
especially large stocks where heat 
treatment may undesirable 
impracticable. Abstracts, 
15, No. 

Gay, Observations the bi- 
ology Lyctus brunneus (Steph.). 
Aust. Zool. (1), 1953 (102-10). 

laboratory investigation was made 
brunneus. Beetles were able 
Oviposit within hr. emergence 
from timber and deposited average 
eggs per over 1-2 weeks, 
depths 1.0-6.5 mm. (the ranges 
varying for different timbers), prefer- 
entially transverse surfaces. Egg in- 
cubation ranged from 6-7 days 
26° 19-20 15°. Development 
the adult stage took about months 
15°, decreasing with increasing tem- 
the optimum temperature; 30°, fewer 
emerged and took about 


FPRS 


fo 


months so. With optimum condi- 
tions temperature (26°), relative 
humidity (75%) and nutrition, the 
time could reduced still further; 
127 blocks Sterculia acerifolia 
gence took days, with aver- 
age 75.5 days; the sex ratio was 
weeks, being rather longer lived. 
The larvae were rather more resistant 
heat than the eggs but exposure for 
hr. 50° killed both. [Forestry 
Abstracts, 15, No. 


Heat sterilization treatments. Rep. 
For. Prod. Res. Bd., Lond. 1952, 1953 
(34-5). 

Shortage material restricted tests 
Ramin [Gonystylus containing 
living larvae and beetles Heterobo- 
strychus aequalis but results show that 
while the 130° schedule gives 100% 
kill, treatment 125° not completely 
effective. [Forestry Abstracts, 15, 
No. 


Hunt, M., and Snyder, 
international termite exposure 
test—twenty-first progress report. 
Proc. Amer. Wood Pres. Ass. 48, 1952 
(314-27). P.R. 

Tabulates and discusses the results 
date exposure tests Pine 
wood stakes impregnated with numer- 
Ous preservatives and exposed fungi 
and termites various parts the 
world during the last years. 
estry Abstracts, 15, No. 


Composition Board 

Imaizumi, [The effect chip 
dimensions the properties 
hardened chipboard.} Wood Ind., 
Tokyo (9), 1953 (389, 402-5). 
refs. 

Physical and mechanical properties 
were tested for board made from chips 
various sizes with 
10% resin content weight pressed 
100° for min. all (10 min. 
min. again kg./sq. cm.). The 
following results were obtained: (1) 
Swelling water, water absorption, 
swelling saturated steam and mois- 
ture absorption increased with decreas- 
ing chip dimensions and decreasing 
amounts resin per unit area. (2) 
Compressive strength, modu- 
lus, and modulus rupture bend- 
ing decreased with decreasing dimen- 
sions. (3) Density and Brinell hard- 
ness increased with decreasing dimen- 
sions. (4) Chips ca. 3.0 mm. thick 
gave boards with the best deflection 
{Results are given graphs and 
tables with English From 
summary. {Forestry Abstracts, 
15, No. 

Basler, Ursachen und 
kungsweise der den Faserstoffen in- 
harenten Bindekraft Rahmen der 
Hartplattenfabrikation. Der Versuch 


einer Deutung. nature 
the bonding force inherent fibrous 
materials the manufacture 
hardboards. explana- 
tion.} Holz Roh- Werkstoff (8), 
1953 refs. P.R. 

Analyses the similarities and differ- 
ences between the processes paper 
and cardboard manufacture and those 
the manufacture hard fibreboards. 
The closest analogy found only 
the disintegration and hydration stage. 
seems that the prehydrolysis the 
first stage hardboard manufacture 
partly chemical process which ends 
the final stage the hydrothermic 
process. Pentosans are probably most 
instrumental bonding, much more 
than ‘lignin’. [Forestry Abstracts, 
15, No. 


Dalley, .T. Factors 
the drying insulating board. Proc. 
Aust. Pulp Pap. Ind. tech. Ass. 1952 
refs. P.R. 

The studies have shown that the 
drying insulating board from the 
press-moisture stage divided into 
phases: (1) limited duration, when 
the removal water influenced 
temperature, humidity and air velocity, 
following which there sharp tran- 
sition (2) the major part total 
drying time, when the drying mainly 
affected temperature, and the time 
drying varies the square the 
thickness the board; phase (3), 
roughly 1/3 the total time, re- 
moves the last 10-12% the water 
the board, with temperature again 
the controlling factor. From 
summary. {Forestry Abstracts, 15, 


No. 
Bark 


Smith, E., and Kurth, The 
Tappi (2), 1953 (71-8). refs. 
P.R. 


Presents the results investiga- 
tion the barks Libocedrus decur- 
rens, Chamaecyparis lawsoniana, and 
Thuja plicata. The extractive content, 
distribution properties 
were significantly similar the barks 
all species. Bark towards the top 
the tree contained, rule, more 
extractable material than lower sam- 
ples; similar distribution was found 
respect tannins. The chemical na- 
ture the hexane, benzene, and hot- 
water extractives was determined. 
[Forestry Abstracts, No. 

Kurth, Chemicals from 
Douglas-Fir bark. Tappi (7), 
1953 (119A-122A). refs. P.R. 

Tannin, wax, dihydroquercetin and 
quercetin can produced from Doug- 
las Fir sawlog bark and the extracted 
bark residue can used for fuel 
other purposes. [Forestry Abstracts, 
15, No. 
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Finishes 

Luthgens, Neue Methoden der 
Oberflachenbehandlung von Holz. 
{New methods surface treatment 
wood.} Holz (8), 1952 
6). 

Illustrated description modern 
spraying methods (cold spray, warm 
spray, spraying with the use super- 
heated steam, ‘flame spraying’, elec- 
trostatic spraying) and methods 
completing the finishing process. 
estry Abstracts, 15, No. 

Niesen, Oberflachenbehand- 
lung von Maserfurnieren. [Surface 
treatment figured veneers.} 
Roh- Werkstoff (8), 1953 

Results tests the behaviour 
glossy lacquers figured veneers. 
Abstracts, 15, No. 

W., and Grober, Uber 
die Vertraglichkeit von Anstrichmit- 
teln mit Holzschutzmitteln. [Com- 
patibility paints with wood pre- 
servatives.} Holz Roh- Werkstoff 
(10), 1953 (382-5). refs. 
P.R. 

general account and working pro- 
cedure. [Forestry Abstracts, 15, 
No. 

Smith, Staining hard- 
wood floors. Pest Control (8), 
1953 (41). 

Prevention and removal 
occurring during termite treatment 
hardwood floors fastened with mastic 
concrete slabs are discussed. 
estry Abstracts, 15, No. 

Browne, Wood siding left 
weather naturally. from Archi- 
tectural Record, New York Nov., 1952 
(197-9). 

Wood exposed the weather grad- 
ually turns grey and wastes away 
roughly in. century. Rust-resistant 
nails should used the wood 
remain unpainted; use rough-sawn 
lumber and oil stain are recom- 
mended avoid patchy appearance dur- 
ing the first months years. 


Construction 


Armstrong, Flooring tests. 
Qualities timbers used floors. 
Timber and Plywood Annual, London, 
1952 (76, 78, 80, 82, 84). 


Summarizes the results tests 
number woods differing species, 
density, and conversion; the tests are 
being conducted Princes 
ough, using specially developed ma- 
chine. Various types surface break- 
down are explained. Density not 
the only factor governing the suita- 
bility hardwoods for flooring; the 
part played pores stressed. The 
density early and soft wood co- 
nifers responsible for their perform- 
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ance flooring material. the 
whole, qualitative classification con- 
sidered more important than quanti- 
tative tests for determining the suit- 
ability wood. [Forestry Abstracts, 
15, No. 

Manual wood construction for 
houses. Office the 
Housing Expediter and Housing and 
Home Finance Agency, Washington. 
1947. pp. 330. Price $1.50. P.R. [For- 
estry Abstracts, 15, No. 


Pulp and Paper 


Watson, J., Wardrop, B., 
Dadswell, E., and Cohen, 
Influence fibre structure pulp 
and paper properties. Proc. Aust. 
Pulp. Pap. Ind. tech. Ass. 1952 

Results tests pulps made from 
successive growth rings 12-year- 
old Pinus radiata have shown that the 
factors responsible for the differences 
basic density have greater influ- 
ence most paper properties than 
fibre length micellar spiral angle. 
Abstracts, 15, No. 

McGovern, N., and Simmonds, 
Bleached semichemical pulps 
from mixed Eastern hardwoods for 
use high-grade bond paper. 
(9), 1953 (385-90). refs. P.R. 

Presents results obtained Madison 
producing fully bleached neutral 
sulphite semi-chemical pulp from 
Black Cherry, Black and Yellow Birch, 
Red and Sugar Maple, Red and White 
Oak, White Ash and Beech. This pulp, 
free from unbleached particles can 
bond paper. Abstracts, 
15, No. 

Bjorkquist, J., Gustafsson, 
Jorgensen, The removal lignin 
and carbohydrates during bleaching 
semichemical pulps. Svensk Papp- 
Tidn. (19), 1953 (734-8). 
refs. [Billeruds AB, 
fle, P.R. 

Fully bleached 
pulps were obtained yields more 
than 60% from Birch and 55% from 
Spruce. Lignin 
hexosans were lost bleaching. Pen- 
tosans and uronic acids were retained 
almost entirely the bleached pulps; 
their importance the papermaking 
properties the pulps discussed. 
Abstracts, 15, No. 


Logging and Milling 

Campbell, Timber cutting 
and skidding costs the southern 
Appalachians. 185 
(2321), 1952 (189-91). refs. 

Results analyses time studies 
are given graphs and tables showing 
(1) for felling and cross-cutting, the 
relation man-hours and costs (in- 


cluding equipment and maintenance) 
crew size (using hand machine 
tools), species group (hard hardwoods, 
and Yellow Pine and soft hardwoods) 
and tree size; and (2) for hauling, 
their relation distance, size load 
and skidding method. Tree size was 
found the chief factor felling 
costs; soft hardwoods and Yellow Pine 
cost less fell than hard hardwoods 
using hand methods, but power 
greatly reduced the difference; 
crews were more efficient than 
crews using hand tools, but there 
little difference efficiency with 
crew for power tools; cost 
with power tools should only 
that with hand tools for the same 
tree. Skidding time/1000 bd. fi. 
determined chiefly distance, the 
size and slope being secondary 
Capacity loads should always 
ried. Horse teams should not 
for distances more than 500 ft. 
40% slopes when tractors are availaile 
and the maximum economical 
distance for team decreases with 
creasing slope. slopes over 
horse teams are the only mobile 
ding units that can used. Fixed 
ding equipment, cableways, etc., 
not included the study. 
Abstracts, 15, No. 


erreich: die Erschliessung unzugang- 
licher Waldgebiete. [Timber extrac- 
tion and transport Austria: the 
opening inaccessible forest re- 
(101-6). refs. 

cable and other skidding methods 
and longer-distance transport and road- 
building equipment. [Cf. For. 
(No. {Forestry Abstracts, 
15, No. 


Kato, S., and Maruyama, 
oretical analysis the vibration 
method determining maximum 
tension skyline cable.} 
Tokyo Univ. For. No. 44, 1953 
81). refs. [Forestry Ab- 
stracts, 15, No. 


Duerr, A., and Vaux, 
{Editors}. Research the 
ics forestry. Charles Lathrop 
Forestry Foundation, 
1953. pp. 475. Many refs. Price 00. 

organized knowledge, and (2) 
plore the methods forest 
field research. The illustr 
detail drawn almost entirely the 
No. 


marketing wood piling and 
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the Northeast. Sta. Pap. Ntheast. 


1 

Exp. Sta. No. 57, 1953. pp. 23. 
tbls. [Forestry Abstracts, 
15, No. 


E.; Lier, B.; Seem, 
transport innen sagbruksin- 
(1) oversikt. (2) For- 
(3) ekonomisk vurder- 
investigation stacking and 
the sawmilling indus- 
(1) general survey. (2) Dif- 
stacking methods and their 
(3) economic evalua- 
methods transport and 
stacking.} Norsk Skogind. (7), 
1953 (216-26). P.R. [Forestry 


Kano, T., and Kaburagi, [For- 
est biological studies wood qual- 
ity. (Report 7). The possibility 
assessing wood quality from visual 
characteristics the bark Todo 
Fir.} Bull. For. Exp. Sta., Meguro, 
Tokyo No. 61, 1953 (57-72 
plates). refs. [Jap.e.] 

Examination large number 
trees Abies sp. showed barks rang- 
ing from smooth grey-blue white 
normal growing trees very rough 
dark-brown dead standing trees, and 
these groups were related variations 
wood structure. Photographs and 
photomicrographs are given showing 
variations bark and wood structure 
with height the tree, and trees 
with reaction wood 
trees, and bark and wood characteristics 
for common defects. [Forestry Ab- 
sracts, 15, No. 


Hardwood logging costs the 
Tennessee Valley. Tech. Note Tenn. 
Vall. No. 16, 1953. pp. 
map. 

Study logging operations 
showed that, under 
tions, the chain saw about twice 
effective felling and cross-cutting 
the cross-cut saw man-hours/1000 
bd. ft. vs. 6). Average distances skid- 
ded for tractor, team, and single animal 
were 2341, 633, and 184 ft. respec- 
tively; average volumes/trip were 822, 
and bd. ft. Loading was done 
almost entirely hand 
truck; loads averaged 979 bd. ft. 
and hauling distance 7.1 miles. cur- 
rent wage rates, the following rule 
thumb indicates the approximate effect 
tree diameter logging costs: log- 
ging costs decrease $1.00/1000 bd. ft. 
with each increase in. 
[Forestry Abstracts, 15, 
No. 

‘he Lake States lumber industry 
the movement logs 
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and its relationship land settle- 
ment, waterway development, rail- 
road construction, 
tion and prices. The Arthur Clark 
Company, Glendale, California, U.S.A. 
1953. pp. 352 photo. Many refs. 
Price $10 (£4). [Forestry Abstracts, 
15, No. 


Utilization 


Schulz, DIN.Deutsche Normen 
fur Holz und Holzverarbeitung. 
{German standards for wood and 
wood processing.} Holz 
P.R 


Lists ca. 300 German standards deal- 
ing with wood, wood preservation, 
wood working, joints, and wood prod- 
ucts. Abstracts, 15, No. 


Es. Die Vergasung von Sages- 
panen zur Gewinnung von Energie. 
{Gasification sawdust source 
(141), 1953 (1585-6). 

Illustrated description German 
gas-producer working sawdust only. 
The operation, output, efficiency, and 
uses are discussed some detail. 
estry Abstracts, 15, No. 


Pomeroy, Forest research 
progress. Naval Stores Review Inter- 
national New Orleans, La. 
1953 (77-80). 

summary research the field 
resin production and processing now 
progress the Lake City Research 
Experiment Station, [Forestry 
stracts, 15, No. 


The timber industry the U.S.A. 
Woodware. Organisation for 
European Economic Co-operation, 
Paris. 1953. pp. 42. Price 

Reports 
Mission No. 59B tour plants 
making turned goods and miscellane- 
ous items including skis, scythe han- 
dles, containers different types, 
tooth picks, rifle butts and compressed- 
waste goods, and some sawmills. 
The matter arranged under the head- 
ings: raw material (species, wood 
quality, felling, buying); equipment 
(seasoning plant, sawing 
machinery, special and auxiliary ma- 
chines, handling equipment, tools, ma- 
chine shops); techniques (bobbins, 
dowels and cylindrical blanks, short 
handles and small turned parts, heavy 
turning, marking and packing); eco- 
nomic and social aspects; and conclu- 
sions and recommendations. Forestry 
Abstracts, 15, No. 


Jones, Uses for woodwaste. Re- 
port, Technical Information Service, 
Furniture Development Council, Lon- 
don No. 1953. pp. 15. 
refs. 


The report parts covering 
(1) woodwaste fuel (raw wood, 
gas production and briquettes); (2) 
physical uses (boards and mouldings 
from wood particles 
binders, wood flour, soil improvement, 
building materials, miscellaneous 
uses); and (3) chemical uses (car- 
bonization, extractives, plastics, other 
uses, and large-scale processes). Each 
part has lists references. 
Abstracts, 15, No. 


Gibbons, Wood waste bri- 
quetting plant. Timber Technol. 
(2167), 1953 (232-4). 

general account the technology 
briquetting, with special reference 
Cellopac, Papac, and 
Glomera briquettes. [Forestry Ab- 
stracts, 15, No. 


Timber Physics 


Jezewski, okreslaniu wilgot- 
nosci drewna przy pomocy pomia- 
row elektrycznych apa- 
racie mierzenia wilgotnosci. [De- 
termination wood moisture con- 
tent electrical measurements, and 
new apparatus for measuring mois- 
ture content.} Prace rol.-lesn. polsk. 
Akad. Um. No. 71, 1953. pp. 32. 
refs. 

Illustrated description the design, 
construction and operation appa- 
ratus measuring the electrical capacity 
wood samples, using the resonance 
method. The results not give direct 
moisture content values, but can 
yield the absolute water content (in g.) 
means calibration curve. the 
weight wood also known, the 
m.c. can easily evaluated. The 
results obtained are accurate m.c. 
100% when the error 1%. 
Abstracts, 15, No. 


ment bois. [The shrinkage and 
swelling wood.} Schweiz. 
Forstw. 104 (10), 1953 
refs. 

Reviews current theories the sub- 
ject (the references cited include 
work the author with bibliography 
refs. [cf. Abstr. (No. 
645)}). His own experiments lead 
him conclude that 
shrinkage strongly influenced the 
shape the test specimens. Forestry 
Abstracts, 15, No. 


Stevens, The effect tem- 
perature and drying rate the 
shrinkage Beech. Timber News 
(2162), 1952 Timber Tech- 
nol. (2163), 1953 (27-8). refs. 

Presents results tests Princes 
Risborough specimens English- 
grown Beech. Shrinkage was found 
considerably influenced the tem- 
perature under longer drying sched- 
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ules, but decreased slightly with in- 
creasing temperature fast drying. 

Stevens, The shrinkage 
Beech high and low temperatures. 
Timber Technol. (2171), 1953 
(427-8). refs. 

Presents results shrinkage meas- 
urements thin, tangentially cut sam- 
ples Beech various stages dry- 
ing. The total shrinkage the samples 
dried 70° from the green condi- 
tion was ca. 15.5%, while for 25° 
was only ca. 11.0% The linear rela- 
tionship between shrinkage and mois- 
ture content was observed for the range 
when dried 70°, and 
for the range 25°. 
{Forestry Abstracts, 15, No. 

Ullrich, Uber das Quellungs- 
verhalten von Holz als Substanz mit 
Abhangigkeit 
von Grosse und Bau der Quellungs- 
mittelmolekule. [Swelling woods 
substance with ultra-filtration 
structure, relation the size and 
structure the molecule the 
swelling agent.} Planta (1/2), 
1953 (129-39). refs. 
O.B.D. 


Tests with primary aliphatic alcohols 
(in the absence water) 
showed inverse relationship between 
increasing chain length and the rate 
and degree final swelling the 
wood. Iso-alcohols had weaker swell- 
ing effect than the normal forms. 
other substances tested, water gave the 
greatest degree swelling, followed 
1,4-dioxane and glycerine that 
order. Abstracts, 15, 
No. 


Wood Chemistry 


drate bond wood. Tappi (9), 
1953 refs. P.R. 

Attempts fractionating wood into 
carbohydrate and lignin grinding 
and sifting, conducted Madison, 
showed that lignin was concentrated 
the finest fraction, but all fractions 
contained substantial quantities lig- 
nin. About 70% the lignin As- 
pen and Maple, and 24% Spruce, 
dissolved volumes methanol 
Treatment wood with 17.5% so- 
lution alkali made ca. 70% the 
lignin the hardwoods, and ca. 30% 
the lignin the Spruce, soluble 
methanol after removal the alkali. 
{Forestry Abstracts, 15, No. 

Zentner, study the re- 
action products lignin model com- 
pounds and sodium hydrosulphide. 
Tappi (11), 1953 (517-23). 
refs. P.R. 

addition the guaiacyl nucleus, 
number lignin model compounds 
have revealed types functional 
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groups: carbonyl group, conjugated 
double bond, ether linkage, 
phatic hydroxyl group, only the last 
which reacted with NaHS form 
derivative. [Forestry Abstracts, 
15, No. 


Mark, Einige Fortschritte 
der Chemie der Cellulose. [Advances 
cellulose chemistry.} Holz 
Werkstoff (7), 1953 (257-60). 
refs. P.R. [Forestry Ab- 
stracts, 15, No. 


Ranby, Quelques points 
vue sur les fibres cellulose 
bois leur emploi technique. [Some 
points view regarding the cellu- 
lose fibres wood and their techno- 
logical utilization.} Bulletin, Associa- 
tion Papetiére, Paris 
(3), 1952 (78-89). refs. 


x-Cellulose bleached pulp con- 
sists micellary filaments ca. 
fragments these filaments with 
small particles ca. 100-150 
diam.; y-cellulose amorphous and 
contains filaments. [Forestry Ab- 
stracts, 15, No. 


Kratky, Form und Grosse der 
Micelle regenerierter Cellulose. 
{Shape and size the micelle 
regenerated cellulose.} Holz 
(7), 1953 (263-7). 
refs. [G.g.} P.R. 

review literature. [Forestry 
Abstracts, 15, No. 


King, The chemistry 
wood extractives. Chem. Ind. 1953 
(50), (1325-8). refs. 

survey recent papers the 
author and co-workers. [Forestry Ab- 
stracts, 15, No. 


Extractives Aspen wood and 
bark. Tappi (9), 1953 (418-9). 
refs. 

The ether-soluble portion extrac- 
tives characterized high content 
fatty acids and contributes the 
formation hardwood pitch. Season- 
ing decreases the ether-soluble mate- 
rial both wood and bark. 
Abstracts, 15, No. 

Gillet, A., and Urlings, Pyro- 
lyse comparee bois, cellu- 
lose, lignine des houilles. 
partie. bois houille. [Com- 
parative pyrolysis wood, cellulose, 
lignin, and coals. Pt. From wood 
coal.} Chim. Industr. (1), 
1953 (64). [F.} D.S.LR. 

Additional material previous 
paper. [Cf. For Abstr. (No. 
2654).} [Forestry Abstracts, 15, 
No. 

Determination arsenic wood 
and foliage. Rep. For. Prod. Res. Bd., 
Lond. 1952, 1953 (46-7). 


Results analyses, after the removal 
the organic matter digesting the 
samples with H,SO,/H,O, mixture, 
showed very little present needles 
and wood Sitka Spruce subjected 
different treatments with applied 
standing trees facilitate bark 
moval. had been thought that 
accumulated needles and twigs might 
the form litter have toxic effect 
young roots surrounding 
and that the presence the wood 
might constitute hazard 
the wood and might also reduce 
damage. [Forestry Abstracts, 15, 
No. 


Forestry 


Pillow, Y., Terrell, Z., ind 
fibril angles Loblolly Pine. 
For. Prod. Lab., Madison No. 
D1935, 1953. pp. photos 
gphs. tbls. refs. P.R. 

Research was conducted sample 
trees age classes, and 
years, originating naturally 
sites. both age classes, 
was observed for the fibril angles 
normal late wood decrease for suc- 
cessive rings. Closely spaced trees 
smaller angles than widely spaced 
For closely spaced trees with 
crowns, the decrease fibril angles 
sharper the succession rings than 
for widely spaced trees with larger 
crowns. Increased spacing (release from 
overtopping trees) results increased 
fibril angles. [Forestry Abstracts, 
15, No. 


southern Pines influenced silvi- 
cultural practices. Rep. U.S. 
Prod. Lab., Madison No. 
1952. pp. 10. P.R. 

Describes the effect soil type and 
moisture, growing-space, pruning, and 
stand structure (in mixed stands) 
the following wood characteristics: 
width rings, variation density 
early and late wood, formation 
heartwood, shrinkage, compression 
wood, strength/density relationship, 
and some anatomical features. 
estry Abstracts, 15, No. 


Hiral, [The relation branch 
amount the wood, especially 
the heartwood volume 
Larch.} Res. Bull. exp. For. 
Univ. (2), 1953 (197-203). refs. 

Branch amount was reckoned the 
total weight, including all shoots and 
leaves, the branch. The 
amount/unit area the 
section tended increase with ight 
above the ground the middle the 
crown and then decrease. 
lationship between branch and 
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sapwood area was similar. The branch 
area the heartwood 
cross-section increased with height, 
reaching its maximum the heartwood 
The branch amount varied irregu- 
with the area the intermediate 
zone. Correlation 
were calculated between branch 
amount and area the total stem and 
the different zones. The correlation 
branch amount with both sapwood 
heartwood area influenced the 
the stem cross-section, and that 
with the intermediate zone stem di- 
and number annual rings. 
Abstracts, 15, No. 


Properties 


Armstrong, The strength 
properties timber. For. Prod. 
Lond. No. 28, 1953. pp. 41. 
refs. Price P.R. 


Presents strength data from standard 
tests, made Princes Risborough over 
the past years, 122 native-grown 
and imported softwoods 
woods. Methods test used for small 
clear specimens timber, well 
explanations the various strength 
properties, are outlined. The influence 
several factors upon strength dis- 
cussed and the relationships between 
the strength properties specific 
gravity, density, are examined. Com- 
parison species and the assessment 
their utilization value are afforded 
means diagrams. From 


summary. {Forestry Abstracts, 15, 
No. 


Frey-Wyssling, Uber den Fein- 
bau der Stauchlinien uberbean- 
spruchtem Holz. [Fine structure 
slip lines overstressed wood.} 
Holz Roh- Werkstoff (7), 1953 

283-8). refs. P.R. 

Both the macro- and micro-slip lines 
wood are caused shearing stresses 
which work diagonally during com- 
pression. These lines are not ruptures 
but only loosening texture, the 
strand elements being bent the form 
the macro-slip lines, the 
are the tracheid strands 
even single tracheids whereas the 
micro-slip lines the slip occurs the 
cell wall, the microfibril bundles slid- 
ing apart. Since the micro-slip lines oc- 
cur lower loads than the macro- 
lines, the internal cohesion the mi- 
the wood tracheids appears 
weaker than the strength the 
middle layer. isotropic material, 
the slip lines ought make angle 
45° with the axis; systematically 
has been observed 
wood for both the macro- and micro- 
slip lines. Owing the (annual) ring 
wood, the buckling the 
elements always takes place 
direction. Radial buckling 
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observed the microfibrils the stout 
secondary walls textile fibres. From 
summary. {Forestry Abstracts, 
15, No. 


Y., and Kithara, [The 
mechanical properties bent wood 
tested Thonet’s method.} Wood 
Ind., Tokyo (11), 1953 (485, 
4). P.R. 

Compression and shear strength 
were tested samples di- 
mensions and positions are 
from bent wood, diam. 25.5 and 35.3 
cm., cross-section cm. The spe- 
cies used was Fagus crenata. The 
sults are shown tables and graphs, 
and the types structure and the ap- 
pearance the wood structure after 
testing diagrams and photographs 
with English legends}. Average 
values for compressive strength the 
wood bent the smaller radius were 
the same for the samples from both 
the inner and outer side the bend 
for unbent wood, but the standard 
deviation for the inner samples 
was greater. Compared with unbent 
wood, values for the wood bent the 
larger radius were smaller. for 
samples from the outer side and from 
the middle were the same and that for 
the inner sample was greater. Average 
shear strength values for both inner 
and outer samples were smaller than 
for the unbent wood and the 
were greater. From authors’ summary. 
[Forestry Abstracts, 15, No. 


Matsumoto, [Studies com- 
pression wood. (2). Length tra- 
cheids compression wood.} Repr. 
from Jap. For. Soc. (1), 1950. 
pp. 

sis dolabrata from heights 0-3 and 
1-3 and Chamaecyparis obtusa 
from 0-1, 0-3 and 1-3 showed that 
(1) the normal relation (the wider the 
ring the shorter the tracheid) does not 
hold for compression wood; (2) 
excentric stems, tracing round ring 
starting from the 
tracheid length increases the ring in- 
creases width the mean radius and 
then decreases until the maximum 
dius reached; (3) tracheid length 
the minimum radius greater than that 
the maximum radius for moderate 
amounts compression wood, but the 
reverse true when large amounts are 
present. From summary. 
estry Abstracts, 15, No. 


Chattaway, The sapwood 
heartwood transition. For. 
(1), 1952 (25-34 plates). 

The transition from sapwood 
heartwood certain species has been 
described detail, and the formation 


intermediate wood discussed. The 


distinction between sapwood and heart- 
wood cannot always clearly made 
the basis colour, the presence 
starch tyloses, but must based 
the fundamental change which lies 
behind these other features—the death 
the cells the vertical parenchyma 
and the rays. Some Australian timbers 
have sharply defined heartwood, 
others have heartwood, others have 
band intermediate wood, which 
sapwood but approaches heartwood 
some features. The formation and char- 
acteristics this intermediate wood 
described for three species, Nothofagus 
cunninghamii, Sloanea woollsii, and Di- 
offered the paradox that the death 
sapwood cells the living trees 
changes that result the formation 
heartwood, but that these changes not 
take place with the death the sap- 
wood cells felling when the whole 
tree dies. From summary. For- 
estry Abstracts, 15, No. 


Bosshard, Der braune Kern 
der Esche. Mikroskopische Unter- 
suchungen Holz. 
{Brown heart Ash. Microscopic 
examination wood that has been 
transformed into heartwood.} Holz 

The photographs included show the 
forms the brown heart: usually 
starts dry knot the lower part 
the crown, and surrounds the pith 
nearly down the butt the tree; 
some cases spreads from the knot 
both upwards and downwards, forming 
‘knot fork’. The brown deposits 
the heartwood zone are almost always 
found the food-storage tissues (rays 
and strand parenchyma), either 5—7 
droplets within the cell thin 
coatings the cell walls. These heart- 
wood deposits are isotropic polarized 
light and contain tannins. The ‘physio- 
logical sapwood’ only growth- 
rings thick near the butt, and ca. 
rings near the crown, and inwards from 
the number tyloses increases rap- 
idly; their wall thickness ca. 0.5 
The brown-heart portions near the knot 
the butt have not been found 
show any trace fungal infection. 
{Forestry Abstracts, 15, No. 


Moskaleva, Issledovanie 
stroenija pressovannoi drevesiny pri 
mehaniceskom razrusenii. [Investiga- 
tion the structure compressed 
wood during mechani- 
cal failure.} Inst. Les. 1949 
(237-46). refs. [Russ.russ. 

The results investigation 
Lignostone show that, after radial pres- 
sure both vessels and fibres are 
compressed the radial direction, 
while the rays are corrugated vary- 
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ing extent; after pressure direc- 
tions (tangential followed radial) 
(11), both vessels and fibres are flat- 
tened tangentially and stretched radially, 
while the corrugation rays less 
pronounced; thus pressing direc- 
tions yields anatomical structure 
similar that ensuing from tangential 
pressure only. The radial compression 
strength greater for whereas the 
tangential compression strength 
greater for The limit plastic flow 
the same for both compression 
sion Mechanically damaged fibres 
(Birch) Lignostone react 
iodine just natural wood does. The 
first signs failure Lignostone 
(groupings slip lines places 
highest stress) appear loads exceed- 
ing the limit plastic flow and ap- 
proaching the maximum load. From 
summary. {Forestry Abstracts, 
15, No. 


Herzner, Vergutung des 
Holzes durch elektrische Auslaug- 
ung. {Improving wood electric 
leaching.} ges. Forst- Holzw. 
(4), 1952 (355-78). refs. 

Tabulates and discusses the results 
laboratory 
ments the application D.C. 
remove 
osmosis, and electro-phoresis) electro- 
lytes and charged colloids from wood. 
Small (ca. 2.5 cm.) and 
large (ca. 2.5 cm.) speci- 
mens different conifers and broad- 
leaved species were used, the applied 
voltage being either 220 440 volts; 
the specimens, both treated and controls, 
were first dried m.c. (at tem- 
peratures 105° C.), and then sub- 
jected the action humid air 
water determine the m.c. regain and 
the degree swelling. was found 
that, after days contact with air 
92% relative humidity, untreated 
Beechwood had 12.2% 
whereas that treated Beechwood was 
only 10.0%. The amount swelling 
(radial, tangential, volume) for the 
treated wood was ca. 40% (14-day 
treatment) ca. 60% (7-day treat- 
ment) that for untreated Beechwood, 
tangential swelling being affected 
greater degree than radial swelling. The 
treatment reduced the fibre-saturation 
point wood. The absorption liquid 
water was greater for the treated than 
for the untreated wood. Treated woods 
were less sensitive fungal attack 
than untreated. The process removes 
electrolytes (mineral constituents) from 
wood incomparably greater rate 
than simple leaching with e.g. tap- 
water. Best results were obtained with 
distilled water, then with rainwater and 
water condensation, followed tap- 
water different hardness. After 
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days treatment (using tap-water 
medium hardness), wood specimens 
had nearly the same density 
sistance abrasion before; the com- 
pression strength parallel the grain 
decreased 6-8%. Treated round 
Beechwood rods cm. diam. and 
1-2 long showed higher absorp- 
tion preservatives (Wolman salts, 
Carbolineum) than untreated. elec- 
tro-dialyser simple construction 
described and illustrated; has ca- 
pacity ca. 1.5 cu.m., and contains 
set magnetite anodes and 
brass gauze cathode, each electrode be- 
ing placed canvas bag impregnated 
with polyvinyl acetate; the rinsing water 
circulates these bags. [Forestry Ab- 
stracts, 15, No. 


Desch, Timber, its structure 
and properties. Macmillan and Co. 
Ltd., London. 3rd ed., 1953. pp. xxiv 
350 Many refs. Price 

revision and expansion the 
1947 edition [see For. Abstr. (No. 
22224).} Several the chapters have 
been modified and there new chap- 
ter eradication fungal and insect 
attack, discussing methods treating 
existing attacks common fungus and 
insect pests. Abstracts, 
15, No. 


{Colonial Bois For. 
Trop. No. 26, 1952 Nos. 
27-31, 1953 (23-6; 35-8; 17-20; 
42; 27-30). 

Simarouba (Simaruba spp., particu- 
larly amara and glauca); Froma- 
ger (Ceiba pentandra); Balata Rouge 
(Manilkara bidentata); Agba (Goss- 
weilerodendron balsamiferum); An- 
doung (Monopetalanthus heitzii); and 
Naga (Brachystegia cynometroides). 
{Forestry Abstracts, 15, No. 


Scott, Some Nigerian tim- 
bers. Forest Department, Ibadan. 1950. 

Tabulates for about 111 species de- 
tions, floatability, durability, 
preservative absorption, weight, colour, 
grain, hardness and working 
ties. Utilization notes are given for 
these species, among which the fol- 
lowing are more general interest: 
Adina, Canarium, Celtis (2), Chloro- 
phora, Coelocaryon, Entandrophragma 
(4), Gossweilerodendron, Khaya (3), 
Klainedoxa (2), Macrolobium (Gil- 
bertiodendron), Musanga, Piptadenia, 
Ricimodendron, Staudtia, and Termi- 
nalia (3). Abstracts, 15, 
No. 


Warring, Present-day engi- 
neering uses Lignum Vitae 
officinale} Mechanical 
World and Engineering Record, Lon- 
don 133 (3408), 1953 (310-1). P.R. 


Describes the physical and mechani- 
cal properties the wood, tabulates the 
results water-absorption test, and 
analyses the various uses. material 
for bearings, should not used 
contact with organic solvents. Above 
150° the guaiac resin may decom- 
pose and the wood become friable. 
table gives specific applications the 
wood chemical and process indus- 
tries, and typical 
tions. Its handling and working 
stracts, 15, No. 

Frey-Wyssling, 
kroskopie des Holzes. [The 
microscopy wood.} Mitt 


brief account the ies 
15, No. 

atlas end-grain photomic 
woods. For. Prod. Res., 
No. 26, 1953. pp. 87. 

Comprises 396 
magnification showing the st: 
ture woods dealt with the 
key already published [see For, 
for use conjunction with it. The 
troductory notes include lists timbers 
chosen illustrate the various 
used index giving 
botanical and common names the 
summary. Abstracts, Vol. 15, 
No. 

Minami, [Torsion tests 
wood.} Wood Ind., Tokyo 
1953 (1, 31-4). refs. 

The effect moisture content 
torsion strength similar that 
bending and compression 
and can expressed, below 
saturation point, the empirical for- 
strength, the modulus rigidity, 
constants varying with the timber 
2.2% strength and 
modulus The damping 
torsion are analogous those for 
als, and damping capacity 
loss?} connected with the maxim 
higher the m.c., the larger the 
ing capacity [work and the 
shown graphs with English 
ends.} From summary. 
estry Abstracts, 15, No. 
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W., and Hartmann-Fahnen- 
brock, Elektronenmikroskopische 
Urtersuihungen uber die Hoftupfes 
der Nadelholzer. [Electronmicro- 
research the bordered pits 
Biochimica 


Amsterdam (2), 1953 
Institut fiir Uber- 
Diisseldorf.} O.R.S. 

pits Picea abies, Abies 
Pseudo-tsuga taxifolia, Larix 
‘dua and Pinus nigra var. cala- 
were found resemble closely 
those Scots Pine already 
the only difference being 
the: the warty excrescences present 
among the circular fibrils the in- 
wall Scots and Corsican Pine 
arc absent the other species. sug- 
that these excrescences Pine 
may prevent the development 
strong adhesive forces 
torus and the inner wall and thus al- 
low the passage small amounts 
liquid even when the pits are closed. 
[Forestry Abstracts, 15, No. 


Dianneldis, Zur Frage der Un- 
terscheidbarkeit des Holzes von Picea 
und Larix auf Grund der Mark- 
[Differentiation 
wood Picea and Larix the 
basis resin canals the rays.} 
Cbl. (9/10), 1953 
(308-15). refs. 

Contrary the findings hitherto re- 
ported there significant difference 
the number the epithelial cells 
Larix and Picea; the number such 
cells increases with age. The resin ca- 
nals the spindle-shaped rays are 
little more excentric Larix than 
Picea, but the difference, the aver- 
age, very small. [Forestry Abstracts, 
15, No. 


Barking 


Holmgren, impregnerin- 
gens beroende furuvirkets forbe- 
handling med hansyn till barknings- 
metoder och vattenlaggning. [The 
effect the impregnation Pine 
wood barking methods and stor- 
age water.} svenska 
26, 1952 (4976-82). 
refs. 


Material, diam. 4—7 in., felled from 
Pine stand March-April, 
was barked, (1) removing all the 
outer and large part the inner 
bark, (2) during the period sap 
flow early summer when the bark 
casily removed, and (3) removing 
bark and pholoem well 
the outermost annual ring. Half 
material each group was kept 
water for month, June 1950. 
the material was impregnated with 
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creosote Boliden salt vacuum 
pressure the summer 1951. Up- 
take preservative kg. and 
for and 120 min. 
pressure treatment, shown graphs 
and tables. There was significant 
difference between the different bark- 
ing methods, but wood that had been 
stored water took considerably 
more preservative than that kept dry 
throughout, especially for the 
pressure treatment, when the difference 
was much 50%, and for impreg- 
nation with creosote. The uptake per 
volume sapwood was not affected 
sapwood content within the range 
70-100% sapwood. The impregnated 
poles are being used field tests; 
decay was found the first inspec- 
tion, after months. ['Forestry Ab- 
stracts, 14, No. 


F., and Salzer, Unter- 
suchungen uber Eignung der 
Nassentrindungsverfahren fur unge- 
flosstes Alpenholz. 
the suitability methods wet 
barking for unfloated Alpine wood.} 
Papier, Darmstadt (5/6; 7/8; 
9/10), 1952 (75-80; 115-9; 
76). LS. 

Wood from Upper Carinthia was 
barked Austrian pulp and paper 
mills, using different ma- 
chines: 
ing, friction-drum barker. Thorne’s 
friction barker with device for ro- 
tating the logs, hydraulic barker 
unspecified}, and 
friction-hydraulic 
tions related the determination 
loss barking, efficiency machines, 
and power consumption, for material 
different diameter, felling time, 
and storage periods, and also for logs 
complete with bark, logs with bast 
only, logs with heart superficial rot, 
and curved pieces. (1) Tests with the 
Thorne machine showed that: (a) 
wood larger more easily barked 
than that smaller diameter; the 
peeling effect depends partly the 
duration the barking process but 
even more the degree 
softening prior barking, and upon 
the duration storage; and (c) hot- 
water softening facilitates barking 
that hours softening treatment 
allows 100% barking winter-felled 
wood small diameter 
storage duration. (2) was found 
for the hydraulic barker that: (a) 
gives excellent results with freshly 
felled (spring, summer, autumn 
felling) logs, and also with logs 
stored for long time with bark on, 
and with winter-felled logs stored 
for over years; its output and 
the loss wood depend upon the 
duration storage and the quantity 


bast; (c) the machine not 
able for unfloated winter-felled Al- 
pine logs that come direct after 
felling after short storage; in- 
crease the ease barking winter- 
felled logs, they may softened 
warm water and sulphite liquor; 
its efficiency depends large extent 
the amount bast; (e) un- 
suitable for diameters below cm., 
for over-dried, cracked wood, for 
wood with heart surface rot. (3) 
Full data the performance the 
barker were given Brecht [cf. For. 
Abstr. (No. Further find- 
ings are that: (a) green winter-felled 
logs, pre-softened for hours, can 
completely freed from both bast and 
bark; and (4) for stored, winter-felled 
logs, hours’ softening required 
for wood with bast, and only hour 
for wood with bark also, remove 
bast bark completely. (4) Tests 
with the Kamyr friction-drum barker 
have shown that its efficiency depends 
many factors, e.g. the duration 
storage stationary flowing water, 
amount adhering bark, time elapsed 
between taking out water and 
barking, volume wood loaded into 
the barker, smoothness the inner 
walls the barker, and its speed 
rotation, degree wetting the 
wood, and whether the wood was 
was not frozen. was found that: 
(a) this barker not suited winter- 
felled Alpine logs 
softened, but suitable 
softened particular 
softened) wood; barking effi- 
ciency greatly dependent log 
diameter; and (c) 6-hours’ softening 
hot water with subsequent cold- 
water treatment sufficient effect 
complete removal bark, irrespective 
the storage period, felling time, 
site. (5) Tests with all 
show that suitable pretreatment can 
generally ensure the complete removal 
bast from unfloated winter-felled 
logs. The treatment used involves 
softening water 98° followed 
brief cold-water soak. (6) The 
author finally concludes that: (a) 
the hydraulic barker should not 
used localities where both electric 
energy and wood are expensive; nor 
for diseased and small wood; the 
for wood large diameter with in- 
tact bark, places where labour 
expensive; the Schongau barker 
should used localities where 
wood dear but power and labour are 
cheap, particularly smaller plants; 
(c) the Thorne and 
are particularly suitable for large out- 
puts and for places where wood 
cheap but power and labour are dear. 
Abstracts, 14, No. 
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ALABAMA 
Smith Lumber Co., Chapman 


ARKANSAS 
Bradley Co. Arkansas, Warren 
The Crossett Co., Crossett 
‘Dierks Lumber Coal Co., Mountain Pine 
Southern Lumber Co., Warren 


CALIFORNIA 

California Redwood Association, San Francisco 

Carr Co., Sacramento 

Crane Mills, Corning 

Ivory Pine Co., Dinuba 

National Wood Treating Corp., Oroville 

Scott Lumber Co., Inc., Burney 

Tarter, Webster Johnson, Stockton 

Winton Lumber Co., Martell 

Wood Lumber Co., San Francisco 
GEORGIA 

Southern Wood Preserving Co., Atlanta 
IDAHO 

Potlatch Forests, Inc., Lewiston 
ILLINOIS 

General Electric, Illinois Cabinet Plant, Rock- 

ford 
Greenlee Tool Co., Rockford 


Model 704E 
13-gal. Capacity 


addition the Series 700 
Blacks have complete line 
simple glue heaters, continuous 
lue preparers, portable pot glue 
eaters, and contact heaters. 


Edward Hines Lumber Co., Chicago 
Illinois Interior Finish Co., Chicago 
Johnson Carlson, Chicago 
Masonite Corp., Chicago 
Mattison Machine Works, Rockford 
Pressed Steel Car Co., Inc., Chicago 
Sherwin-Williams Co., Chicago 
Steger Furniture Mfg. Co., Steger 

INDIANA 
The Dunbar Furniture Mfg. Co., Berne 
National Homes Corp., Lafayette 
The Wood-Worker Veneers and Plywood, 

Indianapolis 

IOWA 
Curtis Co. Inc., Clinton 

LOUISIANA 
Hodges Industries, Inc., Shreveport 
Louisiana Long Leaf Lumber Co., Fisher 

MARYLAND 
National Store Fixture Co., Inc., Odenton 
Wells, Salisbury 

MASSACHUSETTS 
Draper Corp., Hopedale 
Co., Gardner 
Spalding Bros., Inc., Chicopee 


FOR THE 
PREPARATION 
GLUES AND 

SIMILAR MATERIALS 
REQUIRING HEAT 


Available complete range sizes 
from 125 gallons larger, 
Black’s Series 700 Heaters can 
arranged for steam, electric gas 
heat. They are the water jacketed 
type and doubly insulated against 
heat loss. The liquid heating medium 
allows rapid and controlled heat 
transfer without danger localized 
over-heating. Corrosion resistant, 
boiler-like construction will last 
life time. Either power hand stirrers 
available. 


“If glue room equipment 


Write for Bulletin 11-H 
Today! 


COMPANY SUPPORTING MEMBERS 


MICHIGAN 
Baker Furniture, Inc., Grand Rapids 
The Dow Chemical Co., Midland 
Everett Piano Co., South Haven 
‘The Lloyd Manufacturing Co., Menominee 


MINNESOTA 
Machine Co., Minneapolis 
Rilco Laminated Products, Inc., St. Paul 
Wabash Screen Door Co., Minneapolis 


MISSOURI 
Chemical Co., St. Louis 


NEVADA 
Vaughn Millwork Co., Reno 


NEW YORK 
American Defibrator, Inc., New York 
Borden Co., New York 
Peter Cooper Corps., Gowanda 
Oval Wood Dish Corp., Tupper Lake 
Reichhold Chemicals, Inc., White Plains 
United States Plywood Corp., New York 


NORTH CAROLINA 
The Champion Paper Fiber Corp., Canton 
Deluxe Saw Tool Company, High Point 
OHIO 
The Baker Wood Preserving Co., 
The Baldwin Co., Cincinnati 
Buckeye Screen Weatherstrip Co., 
Coe Manufacturing Company, Painesville 
The Kirk Blum Mfg. Co., Cincinnati 
Moraine Box Company, Dayton 


OREGON 
Cascades Plywood Corporation, Portland 
Evans Products Co., Coos Bay 
Forest Fiber Products Co., Forest Grove 
Neils Lumber Co., Portland 
Oregon Lumber Co., Baker 
West Coast Lumberman’s Assn., Portland 


PENNSYLVANIA 
Company, Pittsburgh 
Firth Sterling Steel Carbide Corp., Pittsburgh 
Frick Company, Waynesboro 
Koppers Company, Inc., Pittsburgh 
Perkins Glue Co., Lansdale 
United States Steel Homes, Inc., Harrisburg 
Wood Metals Industries, Inc., Kreamer, 
der County 


SOUTH CAROLINA 
Lightsey Brothers, Miley 


TENNESSEE 
Bruce Co., Memphis 
Chapman Chemical Company, Memphis 
Memphis Hardwood Flooring Co., Memphis 
Nickey Bros., Inc., Memphis 
Tenn. Products Chemical Corp., Chatta- 
nooga 
TEXAS 
Wm. Cameron Co., Inc., Waco 
Kirby Lumber Corporation, Houston 


VERMONT 
Fyles Rice Co., Inc., Bethel 


WASHINGTON 
American Marietta Co., Seattle 
Deer Park Pine Industry, Inc., Deer Park 
Douglas Fir Plywood Association, Tacoma 
The Lumber Co., Longview 
Simpson Logging Co., Shelton 
Weyerhaeuser Timber Co., Tacoma 


WISCONSIN 
The Buckstaff Co., Oshkosh 
Harnischfeger Corp., Port Washington 
Marathon Corp., Rothschild 
Mosinee Paper Mills Co., Mosinee 
Murray Mfg. Co., Wausau 
Paine Lumber Co., Oshkosh 


ALASKA 
Ketchikan Spruce Mills, Ketchikan 


CANADA 

British Columbia Lbr. Mfrs. Assn., 

Canadian Forest Products Limited, New 
minster, 

Canadian Siempelkamp Ltd., Hamilton, 

Kitchener, Ont. 

The Knight Mfg. Lbr. Co. Ltd., 
Ontario 

MacMillan Bloedel Limited, Vancouver, 

Nicholson Son, Ltd., Burlington, 
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NEWS BRIEFS 


BUSINESS GOOD, and indica- 
tions are it's going stay that 
way—despite strikes, soft spots and 
pessimists. Dodge reports 
construction awards for first half, 
1954, list numerous types con- 
struction outstripping dollar 
volume the same period last year: 
single-family dwellings per- 
cent schools percent churches 
cent—and goes. And note that 
construction awards precede actual 
building. 


DON'T OVERLOOK THE FACT con- 


struction the upswing has cumu- 


lative effect. New houses mean new 
furniture; new churches and schools 
mean new architectural woodwork; new 
commercial, industrial and utili- 
ties construction means more 
ber and plywood for multitude 

uses. 


WHILE THE WEST COAST STRIKE has 
caused some price increases, now 
appears there will critical 
shortage lumber for rest the 
year. 


THE FURNITURE PEOPLE, cautiously 
optimistic for some time now, can 
look the booming construction pic- 
ture justificatin for their 
optimism. They can also confident 
that they are ready for potential 
buyers with better made, better de- 
signed furniture than ever before. 
The fruits wood products research 
and modern machinery design are 
paying big dividends this field 
elsewhere the industry. 
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Lumber 
NET INCOME DEFICIT LUMBER INDUSTRY 


NEW PUBLICATIONS 


The following publications are avail- 
able from the Forest Products Labora- 
tory, Madison Wis. 


Water-Repellent Preservatives Re- 
duce Rain-Caused Paint Blistering 
Wood Siding. Teasdale, 
Rpt. No. 1990. Laboratory tests have 
shown that entry rain water through 
house siding (by capillary action) can 
minimized eliminated dressing 
the back standard-pattern siding 
that tight joint, which can more 
ess sealed with paint, 
tween courses; modifying the standard 
pattern dressing the back side and 
adding horizontal groove; treating 
conventional modified siding with 
water-repellent preservative before 
nailed the house; and applying 
water-repellent preservative the sid- 
ing completed house before the 
house repainted. 


Glued and Nailed Roof Trusses 
for House Construction. Lux- 
ford and Otto Heyer. Rpt. No. 
1992. Describes tests under simulated 
conditions both nailed and 
glued roof trusses. Well designed and 
constructed nailed trusses should give 
adequate service; glued trusses are 
much stiffer. Glued trusses fail without 
warning; nailed trusses will deflect con- 
siderably when approaching failure. 
glued trusses, despite 
duction maximum load 
and low-humidity exposures, the failing 
load was several ttimes design load. 


Greater Pulp Yields per Acre per 
Year. Mitchell. Rpt. No. 1993. 
Noting that while the cost making 
pulp has been reduced through research, 
the cost pulp wood has been steadily 
increasing, the author discusses some 
possibilities for increasing the quantity 
and quality pulp-wood produced 
acre forest land. Some present 
experiments along this line are dis- 
cussed. 


Polyhydric Alcohols from Wood. 
Hall. Rpt. No. 1984. general, 
wood sugars are suitable for any fer- 
mentation that requires glucose 
substrate. some cases, however, wood- 


sugar solutions may require preliminary 


purifying treatments. res- 
ins activated charcoal gave readily 
fermentable solutions. Both 3-buty- 
lent glycol and glycerine can pro- 
duced from wood sugars, but satisfac- 
tory recovery methods remain de- 
veloped. The sugars resulting from the 
acid hydrolysis wood have been given 
purifying treatments, then. hydrogenated 
their corresponding alcohols high 
yield. The hydrogenolysis these sugar 
alcohols produces glycols 
yields comparable those obtained 
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for glucose and xylose. Again, satis- 
factor ymethod recovery from the 
hydro-genolysis has not been developed. 


Vapor Drying. Rpt. No. 1665-3. 
Describes briefly process and various 
experiences with method. Reference 
made plant which uses process 
for solvent recovery after previously 
oil-soluble preservative. References are 
listed. 


Utilization White-Pocket Doug- 
las-Fir Containers. Rpt. No. 1959. 
Summarizes three separate investiga- 
tions dealing with the possible utiliza- 
tion white pocket Douglas-fir 
shipping containers. The investigations 
were made with the material being 
lized the form plywood 
paper-overlaid veneer. Types con- 
tainers studied include domestic 
cleated-panel boxes, Ply-Veneer apple 
boxes, and sheathing shipping crates. 


List Publications Glue, 
Glued Products, and Veneer. Rpt. 
No. 513. Publications are listed under 
the following headings: Types 
Glues and Their Characteristics, Glu- 
ing Wood, Gluing Materials 
Other Than Wood (Metals, plastics, 


Durability Glues, Plywood and 
Veneered Panels, Laminated Wood 
and Glued Assemblies, Veneer, Re- 
lated Publications. addition 
publications available for distribution 
through the Laboratory, bulletins, cir- 
culars and leaflets available through 
other government are listed. 
Trade journal articles listed may often 
bought from the publishers may 
consulted various libraries. 


Pine Sawmilling Costs Log 
Size: Estimating Method. 
Anderson. easy method for estimat- 
ing the cost sawing logs log size 
presented. The method based upon 
sawing-time studies made small 
sawmills the South Carolina Pied- 
mont. Available: Southeastern Forest 
Experiment Station, Asheville, 


Inexpensive Timber Salvage Equip- 
ment Proves Practical. Clark. 
Describes operation and unique equip- 
ment for profitable two-man salvage op- 
eration western Washington which 
produces short, clear slicer cants from 
what would otherwise waste, e.g., 
wind-throw, snags with clear heartwood, 
and live trees containing too much de- 
fect for commercial logging. Available: 
New Wood Use Series, 303 Anderson 
Hall, Washington, Seattle 
Wash. 


Fibre Length Mensuration: 
Comprehensive History and New 
Paper No. The development 


FPRS SCOREBOARD 


Bob Smith 


(First series articles FPRS 
membership activities and results.) 


With the keen competition going 
between the 
New York Giants, Brooklyn 
and Milwaukee Braves believe now 
would good time look our 
own Section batting averages—see 
we're hitting compared with other 
tions. 

“League 
national membership chairman, 
our Ninth National Meetin 
Seattle, Washington June 
winning Section, The award goes 
Section with the highest batting 
during 1954. The contest ends 
31st. 

would like emphasize that 
your Section membership 
officers should get many new 
bers within the next four months 
possible. After December the rate 
current year new membership 
greatly. So, now the time 
sign new men! 

FPRS now has 2,660 members. 
Parrish has set goal 3,000 De- 
cember 31. That goal can achieved 
only our section officers and 
standing the plate and hitting 
scoring runs. 

Our hats are off this month 
ing team consistent performers—our 
Eastern Canadian members. 

Individual members can help their 
team win sending names and ad- 
dresses prospects me. will 
more than glad write personal 
your candidates. RNS. 


FPRS TEAM STANDINGS 


Members 
1953 8/8/54 Avg. 


East 129 172 
405 516 
Pac. N’west_-_-_..-- 299 367 220 
Upper Miss. 80 99 2i3 
Great 167 201 
Deep 140 160 
204 227 
306 330 

2,276 2,660 


length measurements traced 
microscopic methods, projection 
niques, and mechanical evaluation. 
sented rapid, inexpensive meth 
Target calibration and use, and 
ative efficiency are included, Availab 
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INDUSTRY NEWS 


Does the Furniture 
Say? 


All people and nation are 
inually the weather. 

and business, literally speak- 
similarly measure their level op- 
recording the trend high 
iow “water levels. F.P.R.S. 
the many facets embracing 
the related wood industry field are 
eager know how the Furniture 
cown; has leveled off, and what 
the future trend? 


Will the demand for hardwood lum- 
ber and veneers, for adhesives and 
sandpaper, finishes and hardware fasten- 
ings, even new wood working ma- 
chinery, stronger weaker? Let 
study the Furniture Market Barometer. 

The major summer furniture markets 
held June and July Chicago, Grand 
Rapids, New York, High Point and Los 
Angeles are over. The steadily falling 
Barometer reading that had been re- 
corded the 1954 January Furniture 
Market and also the mid-season May 
Markets has leveled off, and signs are 
evident that for quite number the 
Barometer now rising. 


Perhaps should qualify this last 
statement saying that the con- 
sensus that the more aggressive furniture 
manufacturers will experience 
stantial volume during the remainder 
the year. The general expectation 
for rise. 

This feeling.of general optimism pre- 
vails even though business booked 
the Markets was more the “shal- 
low water” type. other words, there 
was buying for distant 
future delivery. This type buying, 
course, does not increase the backlog 
orders for the furniture manufacturer, 
but the other hand does assure 
better retail inventory This 
helps keep the order lines open, and 
retail sales continuing high, will assure 
factory orders throughout the 
months. 


“more for the trend 
furniture manufacturers both gener- 
ous dimensions, styling, and improved 
functional utility and service will con- 
tinue must. This, coupled with the 
trend show more new products the 
spring and fall market showings well, 
will certainly the quicker accept- 
ance new methods materials that 
contribute the better functional serv- 
ice the furniture cabinets that 
Jones Mrs. Smith will purchase 
their home. 

The home front waiting and will- 
buy. The younger market expects 
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much newness and freshness from 
age old wood industry from the 
newer industries. 


New colors, new finishes, new plastic 
laminates, are all the group the 
more demanded items. 


Certainly, rising Barometer exists 
also for the many the related wood 
product suppliers’ field they are 
the new products and are ready 
deliver. 

are confident that the majority 
our F.P.R.S. membership will 
position benefit from this rising 
Furniture Market Barometer indication. 

Heywood-Wakefield Co. 


Redwood Sales 


Redwood sales for his company (Pa- 
cific Lumber Co.) for the first weeks 
the current year are running 20.7 
percent ahead the same period last 
year, according John Reno. Except 
for the 8th through the 17th week, 
when yard sales slacked off 
marily the slackening industrial 
business, sales have widened the gap 
steadily between this year and last. 

Reno points out that sales for his 
company may not reflect the picture 
the whole industry, since many small 
producers, active post-war years, have 
not been doing well during recent 
months. 


Grading for the Consumer 


Reno, incidently, has recently pub- 
lished provocative article the South- 
ern Lumber Journal (June, 1954) sug- 
gesting that lumber might well 
graded “for the consumers’ 
would possible, notes, for the 


consumer specify the grade for the, 


use hand regardless species. Indi- 
vidual species could still sold com- 
petitively basis species character- 
istics. Copies the article are available 
from John Reno, Pacific Lumber Co., 
Wacker Drive, Chicago IIl. 


Sawmilling and Forestry Show 
Scheduled for Illinois 


logging, sawmilling, and forestry shows 
will held October and the 
John Hauberg farm north Port Byron 
Rock Island county, 

Complete plans for this popular two- 
day event are being worked out 
special committee headed Lawson 
Culver, extension forester the Uni- 
versity Illinois. 

The Illinois Agricultural Extension 
Service sponsoring the show co- 
operation with the following organiza- 
tions: Department Forestry, Univer- 
sity Illinois; State Natural History 
Survey; Division Forestry, 
Department Conservation; Illinois 


Agricultural Association; Illinois Coal 
Strippers Association; 
wood Lumber Producers Association; 
Forest Service; and manufacturers, dis- 
tributors and dealers forestry, log- 
ging and sawmilling equipment. 


The show designed demon- 
strate the use modern logging and 
sawmilling machinery the harvesting 
and utilization forest products. Good 
forestry management practices will also 
receive top attention. 


Stearns Named 
Insular Sales Manager 


Joseph Stearns, veteran lumber 
technologist, has been named sales man- 
ager Insular Lumber Sales Corpora- 
tion, Philadelphia, Pa. 


Prior joining Insular, the world’s 
largest Philippine mahog- 
any, Stearns was assistant director 
research for Timber Engineering Com- 
pany, research affiliate the National 
Lumber Manufacturers Association. 


Wohlenberg Appointed 
New Professorship Yale 


Ernest Wohlenberg, Ukiah, 
California, has been appointed the 
newly-created post Professor In- 
dustrial Forestry the Yale University 
School Forestry, and will head new 
graduate program teaching and re- 
search the problems private for- 
estry enterprises. 


Teco Class Completed 


Fifteen key production men the 
lumber and wood product industries 
ten states, across the nation, completed 
the 21st intensive five-day course 
modern gluing and wood utilization, 
August 13, the laboratory Timber 
Engineering Company, research affiliate 
the National Lumber Manufacturers 
Association. Industries 
cluded shipbuilding, furniture, lumber, 
plywood, laminated structural timbers, 
and other wood products, well 
private and military laboratories. 


Guest lecturers included 
dell, Jr., applications engineer Radio 
Receptor Co., New York City, and Pat 
Williams, Jr., engineer the North 
Wilkesboro, C., offices Moore 
Dry Kiln Co., Jacksonville, Fla. 


Originally concentrated entirely 
glues and gluing techniques, the course 
now includes practical training wood 
technology, gluing and laminating, sea- 
soning and kiln drying, wood preserva- 
tion, quality control methods, species 
utilization, finishing, and high speed 
machining. 
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Lester Carr, Sacramento, Calif., FPRS President, addresses meet- 


ing the Inland Empire Section Montana, July 15. 
Seated left are Sam Section Chairman, Dick 


Treasurer. Both dinner and technical sessions were attended over 
members and guests. 


Left and center: One interesting plant tours arranged was 
through the new Diamond Match Co., Superior, Montana mill. 
Among the men pictured are Sowerwine, Wapiti, Wyo., Don 
Walters, Inland Empire Industrial Research, and Art Nelson, Mgr. 


Papers Talks Presented Before 
Recent Meetings FPRS 


The following papers were presented 
the Inland Empire Section meeting, 
Missoula, Mont., July 15-16. Present 
plans anticipate publication the full 
text these papers the December 
issue the Journal. 


Sawmill Study Grade Recovery 
and Over-Run Beetle-Infested En- 
glemann Spruce, Cameron War- 
ren, Intermountain Lumber Co., Mis- 
soula, and program chairman for the 
meeting. 

The purpose this study was de- 
termine the economic value infected 
Englemann spruce logs from two local 
areas. One area contained fine stand 
large trees growing densely with 
trunks free limbs; the other stand 
was growing more hillsides up- 
per elevations the spruce type. 

reply question the general 
relation bark beetle the industry, 
Warren said that the Forest Service feels 
that there enough logging going 
hold the ratio infection 1:1. 
However, logging discontinued, 
the ratio will jump 4:1. The most 
economical method for holding down 


the disease through proper logging. 


operations. 


Design and Planning the New 
Thompson Falls Lumber Co., 

This company was afforded the op- 
portunity, after completely destruc- 
tive fire 1952, build new saw- 
mill from the ground up. Factors which 
were studied among others included am- 
ple swamp room and flow material. 
Wert said, smooth, consistent lum- 
ber flow maximum importance be- 
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cause the foundation manpower 
efficiency, and consequently good 
sawmill practices and low sawing costs. 
The mill composed three com- 
foot bandmill building, separated from 
102 foot edger-trimmer building 
140 feet roller conveyor, and 
gang building feet. One the 
important factors the design this 
sawmill flexibility for future expan- 
sion. Another fire control. The wide 
separation buildings adds additional 
security against possible total loss. 


Conversion the Montana State 
University Steam Plant from Coal 
Hog Fuel Burning, Rambo, 
Consulting Engineer, Portland, Ore. 

any sawmill, approximately 
percent the volume logs sawn 
waste material the form sawdust, 
shavings and solid waste wood and 
bark, The average mill produces slightly 
more unit (200 cubic feet) hog 
fuel for each 1,000 feet logs sawn, 
and will use percent such fuel 
for its own steam production. Heat 
value dry basis varies from 8,000 
9,200 B.T.U. per pound. Deprecia- 
tion storage negligible. For design 
purposes, ton hog fuel will pro- 
duce 5,000 steam. 

Choice furnace design was dis- 
cussed Since the University 
was concerned with holding down 
smoke and carry-over fly ash, Dutch 
oven type installation with forced draft 
supplied from existing fans, 
ommended. Coal was costing $8.40 per 
ton and generating 13,127 steam 
per ton. Missouli pine for log fuel was 
$1.75 per ton, resulting saving 
percent the cost generating 
with coal. Actual records for Jan. 
May 1954 showed saving 


Diamond Superior operations. Right: 

Copper Co. examines model Rambo lumber sorter, 
Lynch, Montana Hardboard, Rambo, and John 
look on. 


percent fuel costs over coal, with 
smoke carry-over fly ash and 
ligible ash removal 


New Methods Packaging and 
Handling the Bonner Mill, 
Veazey, Jr., Anaconda Copper Mining 
Co., and section secretary-treasurer. 

This mill now designed produce 
2,220,000 feet per month lagging 
and timber for mining operations. 
was built the days horse tramming 
and low cost labor. complete 
design was instituted. the old mill, 
much the production off the timber 
deck entailed hand labor, piling, un- 
piling, Semi-mechanized 
handling was introduced, with 
capable handling three railroad cars 
per shift. This indicated that sorting, 
packaging and loading facilities had 
capable handling in. plank 
ging the rate pieces per min- 
ute. unique system was devised for 
sorting timbers beyond the cut-off saw, 
unloading them from the roll line onto 
accumulating skids where they could 
then dropped into stake pockets 
two men, into unit loads 
strapping. 

important reason for the 
new, mechanized process 
the consolidation waste wood 
dues, which are expected become ‘ar 
more valuable by-products 
years. The new mill makes possible 
ter utilization timber for mining 
poses and higher grade recovery. 

New Diamond Match Co. Plant 
Superior, Mont., Art Nelson, 


manager. 


Economics behind this newest 
sition Diamond Match Co. was 
scribed. The mill will draw 
mated 20-25 million feet timber 
nually for the next years 
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Batdorf, Washington State College, and Tony Veazey, 


purchase from the Forest 
Service. The drain based per- 
petual sustained yield basis. 


There are miles main haul 
into the timber. The new mill 
covers five acres; the yard, 


the mill pond, acres. The entire 


floor assuring rigidity and perfect 
floor assuring rigidity and perfect 
for the machinery. Among 
many unique features the mill 
its 330 foot long edge sorter which 
males sorts. The main building 
2.5 blocks long block wide, and 
covers 95,000 sq. ft. The planing mill 
24,000 sq. ft. 


Carr, President FPRS, and 
Sam Leuthold, chairman the section, 
told the audience that the prosperous 
economic future the lumber indus- 
try can only lie cooperation between 
the mills. Too many mills our in- 
dustry are not sufficiently large uti- 
lize individually their residues. The 
pattern the industry general 
toward amalgamation small plants. 
Smaller mills the lumber industry 
will some day undertake joint action 
greater research and collective uti- 
lization residues, they said. 


Great Lakes Section 
Officers Elected 


Retiring chairman Stephen Pryce, 
has announced election the follow- 
ing slate officers serve the Great 
Lake Section during the following year: 

Chairman: Alexander Stuart, John 
Widdicomb Co., Grand Rapids, 
First Vice-Chairman: Preston, 
Michigan, Ann Arbor; Second Vice- 
Chairman: Sprunger, Dunbar 
Furniture Manufacturing Co., Berne, 
Ind.; Secretary: Garlick, Protec- 
tion Products Manufacturing Co., Kala- 
mazoo, Mich.; and Treasurer: 
Tamminga, Hekman Furniture Co., 
Grand Rapids, Mich. 


Nor. Calif. Sections 
Hold Two Fall Meetings 


The Northern California section has 
scheduled two fall meetings this year, 
one primary interest the redwood 
people, the other beamed the pine 
and fir region. 

The first meeting will held Sep- 
tember the Scotia Inn, Scotia, and 
being sponsored the Pacific Lum- 
ber Co. There will afternoon 
plant tour, seven dinner, and 
evening technical session. Papers 
will include “By-Products from Red- 
wood Utilization,” Robert Miller, 
Assistant Director Research Pa- 


cific Lumber Co., and paper 
speaker from Fibreboard Products Corp., 
Antioch, dealing with the subject 
wood utilization through the use 
chips. 


The second meeting will held 
Chico, Thursday, October 28, under 
sponsorship the Diamond Match Co. 
Speakers will include Dr. George Jami- 
son, the new Director the California 
Forest Experiment Station, and Peter 
Field, Director Research, Ivory Pine 
Co., Dinuba, Calif. 


Modes and 
Key Midwest Fall Meeting 


Midwest members will get the low- 
down latest manufacturing improve- 
ments, well new materials, 
the annual meeting the Midwest sec- 
tion, September Madison, 
Wis. Technical sessions will held 
Forest Products Laboratory, and the 
banquet will take place the Loraine 
hotel. Also the program will the 
annual business meeting with election 
officers for the succeeding year. 
special mailing will out all mem- 
bers shortly, listing details the pro- 
along with titles papers and 
authors. 


addition having timely theme, 
felt this meeting will afford mem- 


Just Published! 


Forest Products Research 
and Industries 
the United States 


“OLIVER” Band Resaw 


Saves money two 


Expert for Wood Technology United Nations 
comprehensive handling the subject matter, the 
book divided into four parts: introduction; the results 
visits forestry operations; contacts made with our one 
forest products industries and research laboratories; and 
summary and conclusions. Considerable attention paid AND 


research, well the organizational aspects 
forest products industries, research and education. 
The work designed appeal specialists the 
field well the layman interested the overall pic- 
ture the wood industries the United States. Defini- 
tions many technical terms are included. The volume 
contains more than 1,100 references, figures, 101 
tables, and photographs. 
The author graduate the University Leiden 
and was technologist the Forest Products Division 


does perfect 
scroll sawing 
smoothly and 


rapidly 


the National Council Applied Scientific Research 
the Netherlands. currently Expert for wood 
technology F.A.O. United Nations and assigned 
assistant professor wood technology. 


Instead planing, resaw your boards desired thickness 
and save considerable lumber. Resaw this 
rips with power feed 10’ 20’ minute, stock 16” 
wide, 10” thick. Scroll Saw takes 21” under guide, 
and swings 38” between saw and column. Resaw attachment 
quickly swung aside. Table tilts 45° right, left. 
Easily adjusted. 


Write for Bulletin No. 115-RD 
OLIVER MACHINERY COMPANY 


Established 1890 GRAND RAPIDS MICHIGAN 


illustrated 
FPRS members $10.80 


726 pages $12.00 


MAIL ORDERS TO: 


Forest Products Research Society 
P.O. Box 2010, University Station 
MADISON WISCONSIN 
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bers the opportunity bring produc- 
tion and materials problems Madison 
for discussion and consultation with 
various staff specialists the Labora- 
tory. Section officers urge all members 
well interested guests take full 
advantage the chance learn more 
about late developments, and 
same time get some answers 
vidual production problems. 


Production, Marketing Problems 
Program 
Chesapeake Fall Meeting 


Meeting Grove Park Inn, Ashe- 
ville, C., October members 
the Carolinas-Chesapeake section will 
tackle production problems and new de- 
velopments related the wood prod- 
ucts and furniture with emphasis 
also current marketing problems. 

Walton Smith, section chairman, 
has announced the tentative program 
follows: Monday, 10:30 a.m., Maurice 
Hill, Drexel Furniture Co., will chair- 


Handling and disposal expense waste 
wood can cut much 75% 
reducing chips Williams Hog. 
handled manually, one man alone can move 
much tonnage three men could handle 
scrap long strips awkward shaped 
pieces. handled automatically, top effi- 
ciency can obtained only wood first 
reduced chips. 


chip form, waste wood produces the 


WILLIAMS LINE 
COMPLETE 


@ Hogging, Grinding and Shredding Machines 


Vibrating Screens Air and Mechanical Sep- 
tors @ Complete “Packaged” Plants 


66-A 


man session featuring Affect- 
ing The afternoon 
Monday, with Tom 
Thomasville Chair Co., serving chair- 
man, will feature the following papers: 
“Causes and Control End Waviness 
That Occurs during the Drying 
Veneer,” John Lutz, Forest Products 
Laboratory, Madison, Wis.; De- 
velopments Adhesives,” Har- 
rar, Duke University, Durham, C.; 
and Developments Wood Fin- 
Bill Craft, Wolverine Finishes 
Corp., Grand Rapids, Mich. 

Monday evening plans include 
“knot social hour and banquet 
with Camak, Ware Shoals, 
guest speaker. 

The Tuesday morning technical ses- 
sion, with Jack Veach, Sr., Hardwood 
Corp. America, serving chairman, 
will include “New 
Irwin, Poinsett Lumber and Mfg. Co.; 
“Problems Marketing Hardwood 


The Cost 

Handling 
Wood 


greatest heat value. Unhogged waste can- 
not burn evenly because jumbled distribution 
small and large pieces restricts air flow, 
smothers the fire, creates excessive smoke. 
Hogged wood chips control passage air 
for even and complete combustion, yield 
more 


Savings few months will pay for 
automatic installation for conveying wood 
waste stoker boiler. 


Write For 
Complete 


WILLIAMS PATENT CRUSHER 
PULVERIZER CO. 


St. Mo. 


Lumber Do-It-Yourself Customers,” 
America; and Role Forest Prod- 
ucts Men Establishing Specifications 
for Wooden Pallets,” Lee Settel, Ap- 
plachian Oak Floor and Hardwood 


Corp. 


Discussion periods will follow all 
technical sessions. 

Program for the 
luncheon and trip through 
House and estate, Monday, 
attending the banquet. Tuesday 
include various scenic drives. 


NEW PRODUCTS AND 
LITERATURE 


Hydronic Nailer 


Arkansas Pallet Co., Pine Bluff, 
duces 500 800 seasoned oak 
per day using Diehl Mac’ ine 
Works new Hydronic nailer. The 
screw-drive nailers per stock. The 
erator can pre-select nailing 
combination. Nine men are used 
operation load and unload jigs 
only one machine operator 
Information the Hydronic 
Machine Works, Wabash, Ind. 


Log Grading Aid 
Available 


Supplemental aids for use 
terim Grades for Southern are 
now available. These aids include 
simplified system for using the 
log grades the form 
guide, well grading stick dia- 
gram. The original report, the pocket 
guide, and full scale copy the 
stick (it can fastened 
piece plywood for use) are 
available from the Southeastern Forest 
Experiment Station, Box 2570, Ashe- 
ville, The original report can 
also obtained from the Southern 
Forest Experiment Station, 704 Lowich 
Bldg., New Orleans, La. 


New Techncal Data Folder 
Casein Glues 


glue uses has been published 
tional Casein, 601 West 80th St., hi- 
cago 20, Illinois. 

The folder consists general 
mation about casein glue and its 
temperature, wood preparation, 
ture content, mixing, spreading, 
sure, staining and storage. 

Included with the folder are 
technical data sheets No. 
popular veneer glue and No. 
Casein glue that became known 
millwork glue. 
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Lightweight Wedges 


attractive four-page bulletin de- 
scribing new, lightweight magnesium 
wedge for use with chain and bow saws 
now available. 

The folder shows the complete line 
seven wedges, lists weights and sizes, 
and shows their best uses for economic 
chain and bow saw operation. 

The Magna-Wedge Bulletin avail- 
able now from the Warren Tool Corpo- 
ration, Warren, Ohio—world’s largest 
exclusive manufacturers heavy forged 
hand tools. 


“High Band Saw 

fill the need for even heavier 
constructed, larger under guide capacity 
inch band saw than their standard 
model—one exceptionally suitable for 
higher speed application, the Enterprise 
Co. Ohio, have rein- 
stated their Crescent “High Neck” 
Model band saw. 


EMPLOYMENT SERVICE 
Employment Wanted 
No. 234—Veneer and hardwood ply- 
wood inspector wants position. Knowl- 
edge plywood production, ability 
supervise. References furnished. 


No, 235—Young graduate with 
Wood Engineering from New York 
State College Forestry, (1953) and 
Furniture Mfg. and Management 
from North Carolina State College, 
(1954), desires position Industrial 
Engineering Research departments 
progressive furniture plant. Age 23. 

No. 236—Seeks employment engi- 
neering sales production with wood 
products manufacturer the Midwest. 
Graduated from Michigan State College 
Age, 26. Two years experience 
civil engineer with the Air Force. 
Has practical experience 
draftsman and apprentice tool and die 
maker. 


Positions Offered 
No. 153—Ordnance Ammunition 
Command, Joliet, has need for 
qualified Ordnance Engineers (Ammo) 
and Chemical Engineers grades 
through GS-14. Applicants for the po- 
sition Ordnance Engineer should 
preferably have degree Mechanical 
Engineering. Applicants for 
tion Ordnance Engineer Chemical 
Engineer below the GS—12 level not 
necessarily have have direct experi- 
ence the Ammunition Engineering 
field. However, applicants for positions 
the level and above must 
have had experience the ammunition 


field. 


WOOD PRESERVATIVES 


DECAY! 


for every purpose 


SALES AGENTS 
MONSANTO CHEMICAL CO. 
STAIN! SANTOPHEN (Pentachlorophenol) 


WYANDOTTE CHEMICAL CO. 
NOXTANE (Sap Stain) 


TERMITES! 
EFURD MACHINE WELDING CO. 


HURRICANE 
Peelers, Framers, Trams, etc. 


MOISTURE! 


5137 Southwest Ave. 
St. Louis 10, Mo. 
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More than just 


CONTAINING 


PENTAchlorophenol 


—the quality water repellent preservative. 
Here’s the finest protection wood can have... 
WOODLIFE—the original water repellent wood 
preservative. Effectively protects against water 
and moisture absorption, fungus decay, swelling, 
shrinking, warping, checking, grain raising, ter- 
mites and insects. WOODLIFE actually exceeds 
the requirements the Preservative Minimum 
Standards the National Woodwork Manufac- 
turers’ Association and meets the specifications 
set-up several departments the Federal 
Government and Armed Forces. Here’s the finest 
protection wood can have! 


Send today for the informative folder, 
PRESERVATION WITH which 


gives test data along with suggested specifications 


Products 


MANUFACTURING COMPANY 
Since 


Dept. 


PRESERVATIVE 


Kalamazoo, Michigan 


Keep date with these key works 
science and technology 


THE MECHANICAL PROPERTIES 
WOOD 


Frederick Wangaard, Yale University. This clear 
and comprehensive book provides full understanding 
wood from the standpoint mechanics and the only 
intensive modern work the subject. covers the strength 
properties over 150 American woods, offering tables 
recommended basic and working stress values, and ex- 
tensive examination the factors affecting strength and 
grading. 1950. 377 pages. $7.50. FPRS members, 75. 


MODERN TIMBER DESIGN 


Second Edition 


Howard Hansen, Howard Hansen, Inc. 
wide experience all types timber structures, 
modern work begins with the properties the various 
ing tree species, covers factors affecting their structure, 
assigned working stresses, and the characteristics which 
their use design different from other structural 
—and goes thorough consideration modern timber 
design methods with examples and formulas. 1948. 312 
pages. $6.00. FPRS members, $5.40. 


FOREST PRODUCTS 


Nelson Brown, Syracuse University. Here 
comprehensive survey the harvesting, processing, and 


marketing non-lumber products from the forests the 


United States and Canada. The book emphasizes funda- 
mental principles, describes technical processes and devel- 
opments, and points out the economic problems the 
field. covers all the principal derivatives, extractives, and 
incidental products. 1950. 399 pages. FPRS 
members, $5.40. 


LOGGING 


Nelson Brown. this book Mr. Brown examines 
every aspect logging the United States and 
from choosing the site operations and hiring labo: 
the transportation logs the sawmill. shows 
logging methods must varied suit local 
topography, climate, timber density and timber 
regions North America are covered. 418 
$6.00. FPRS members, $5.40. 


For your copies, send now to: 


JOURNAL THE FOREST 
PRODUCTS RESEARCH 
P.O. Box 2010 University 

Madison Wisconsin 
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Tomlinson 


Since 1900 Furniture Tomlinson has been quality name from 


coast coast. The finest equipment for all phases production are 


they like the Mattison Moulder Tomlinson. 


The Tomlinson operator likes because easy 


set-up, feeds easy and produces few 


The Tomlinson foreman likes because gets pro- 


duction when wants and wants 


The Tomlinson superintendent likes because 
produces high quality quickly and easily and his 


production schedules are consistently met... 


The Tomlinson cost department likes because 


produces high quality work low cost... 


The Tomlinson management likes because work 
comes through uniformly accurate, and proper fitting 
necessity producing high quality bedroom, 


living room and dining room furniture Tomlinson. 


makers Furniture Tomlinson like the 


Mattison Moulder and you will like it, too! 
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HYDRAULIC 
LAMINATING PRESSES 


105 REPUBLIC AVE. 


JOLIET, ILLINOIS 


MAILING ADDRESS 
BOX 1205 


INSURES 
ADVANCED 
DESIGN 


